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SCIENTIFIC DEVELOPMENTS LEAD TO NEW CONTROL PROBLEMS 


Advances in our knowledge of nutrition 
science have brought about changes in em- 
phasis on problems in the enforcement of 
the Food, Drug, and Cosmetic Act. The first 
problem that related to nutritional adequacy 
of our diets, undertaken in 1926, was the 
vitamin content of cod liver oil. With the 
demonstration that cod liver oil was an im- 
portant source of vitamin D and the know!- 
edge that rickets was present in as many as 
75 to 80 per cent of the babies in some 
eastern cities, commerce in this item grew 
at a tremendous rate. 

There were also numerous attempts to 
concentrate vitamin D and to incorporate it 
in tablet or other pharmaceutical prepara- 
tions that would be more acceptable to 
children and adults. The method of assay 
for vitamin D that was developed at that 
time has not been improved to an important 
degree since. When compared with a cod 
liver oil arbitrarily chosen as a standard, the 
medicinal oils then supplied commercially 
were found to be surprisingly uniform in 
their vitamin D content. The U. 8. Pharma- 
copeia at that time limited the oil that could 
be called cod liver oil to that from the liver 
of the genus Gadus. The medicinal cod liver 
oil offered for human use has continued to 
be of satisfactory quality. With very few 
exceptions, all pharmaceutical preparations 
alleged to be made from cod liver oil were 
found devoid of vitamins A and D. 

Our poultry industry expanded greatly 
with the knowledge that the incorporation 
of vitamin D in the ration made it possible 
to grow chicks at all seasons of the year. The 
demand for cod liver oil for poultry feeding 
soon exceeded the supply and there were 
many reports of unsatisfactory growth re- 
sponse of chicks attributed to the quality of 
the oil being supplied for feeds, only a small 


fraction of which was of domestic origin. An 
intensive examination of imports in 1936 
resulted in the denial of entry of one third 
of the oil offered for import because the oil 
failed to meet the U. 8. P. standard for 
vitamin D. The rejected oils complied with 
the chemical tests in the U.S. P., but were 
usually darker in color and had odors and 
flavors that were objectionable. The follow- 
ing year only 4 per cent of the oil examined 
failed to meet the legal standard. 

The passage of the Food, Drug, and Cos- 
metic Act in 1938 gave greater recognition 
to control of foods from the standpoint of 
nutritional value. This law gives authority 
to establish a standard for food when such 
action will promote honesty and fair dealing 
in the interest of the consumer. The interest 
of the consumer is not served if the nutritive 
value of a food is not assured. The only basis 
for the requirement of certain levels of vita- 
mins and iron in enriched flour is to guaran- 
tee a certain nutritive value. 

The authority to prescribe labeling re- 
quirements for foods for special dietary uses 
clearly recognizes advances that have been 
made and may be made in our knowledge of 
nutrition. It aims to assure that these 
products will be marketed without taking 
unfair advantage of the consumer. Shortly 
after the passage of the law, hearings were 
held for the purpose of establishing regula- 
tions pertaining to the labeling of food for 
special dietary uses. The regulations issued 
in 1941 pertain to the labeling of vitamin 
and mineral supplements, foods for control 
of body weight, infant foods, non-nutritive 
substances, and hyperallergenic foods. The 
labeling requirements were designed to pro- 
vide useful information for the intelligent 
use of the products by the physician as well 
as the layman. Fifteen years after the law 
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was passed, the importance of this part of 
the law became apparent when it provided 
a basis for the labeling of foods whose use 
depends on a low sodium content. The use 
of foods of low sodium content for control- 
ling blood pressure of unknown origin had 
not been recognized at the time of the 1941 
hearings, and there were no problems of 
labeling to be controlled. 

However, the problem of control of mis- 
leading representations will probably always 
confront agencies engaged in food law en- 
forcement. The gullibility of some purchasers 
is amazing. We have seen an instance of a 
man’s profiting by more than a million 
dollars by the sale of filtered Pacific Ocean 
water, to which a little potassium iodide 
was added. The theme of the representations 
was that the product was an important 
source of minerals, with some pertinent 
quotations from well-known textbooks. The 
producer in this instance had the advantage 
of an unlimited supply of the raw material 
at a minimum cost. Constant surveillance 
of the many avenues through which repre- 
sentations for special dietary foods are made 
is an important part of enforcement effort. 

As the proportion of our food supply that 
is subject to processing increases, those re- 
sponsible for development of methods of 
processing must also assume responsibility 
for studying possible changes in nutritive 
value, and be guided thereby. In the Food 


_ and Drug Administration, we are concerned 


not only with the general problem of food 
processing and nutritive value, but we also 
have the responsibility of detecting decep- 


tive practices that will result in interstate 
shipment of inferior products. 

The processes which have been developed 
by our food technologists for serving food 
with a minimum of preparation in the home 
have served a very useful purpose, but they 
have also opened the door for possible de- 
basement of foods. Experience has shown 
that if it were not for a small minority who 
are guided solely by the profit motive, and 
have no interest in serving their fellow men, 
there would be little need for a Food, Drug, 
and Cosmetic Act, and my comments here 
are directed to that segment of the industry. 

The more processes a food goes through 
before it reaches the home, the greater the 
opportunity for debasement and sophistica- 
tion. The nutritive value of fresh food as 
prepared in the home under good cooking 
practices is the desirable standard of refer- 
ence in assessing the nutritive value of proc- 
essed and prepared foods. Vitamins A, C, 
Bi, and By are particularly susceptible to 
destruction under adverse conditions. Every 
step in the processing of foods may result 
in some deterioration. Storage must also be 
considered. By selection of ingredients it 
may be possible to mask flavors that are 
developed by specific processes and the con- 
sumer may be led to believe that the in- 
gredients of a prepared meal are fresh foods, 
when in fact they have been processed and 
stored for a considerable period of time 
before use. 

I. M. NEtson 
Chief, Division of Nutrition 
\ Food and Drug Administration 


THE COMPOSITION OF BODY TISSUES FOLLOWING OVEREATING IN MAN 


Nutritional studies in man have been 
facilitated by the development of methods 
for the measurement of the total body fat 
and the lean body mass. Recent progress in 
this field has been the subject of earlier re- 
views (Nutrition Reviews 12, 324 (1954); 13, 
9 (1955)). 


A. Keys and his collaborators at the Uni- 
versity of Minnesota have been investigating 
the changes in body composition during 
caloric deficiency and excess. In their now 
classic studies of starvation in previously 
normal subjects it is evident that much more 
than mere loss of fat per se occurs with 
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severe dietary restriction (Keys eé al., ‘“The 
Biology of Human Starvation,” Vol. 1, 
University of Minnesota Press, Minneapolis 
(1950)). Under such circumstances there 
occurs a decrease in cellular mass and a 
relative extension of the extracellular fluid. 
During the period of refeeding, these previ- 
ously starved individuals regained 6.13 kg. 
of body weight in the first twelve weeks 
and 11.12 kg. in the next eight weeks. 
During the early period of weight gain, only 
10 to 20 per cent of the increase could be 
attributed to gain in fat. 

A study has been made in the same 
laboratory of the changes in body compo- 
sition which occur during overfeeding of 
individuals who were not previously starved 
(A. Keys, J. T. Anderson, and J. Brozek, 
Metabolism 4, 427 (1955)). Twenty male 
schizophrenic patients between the ages of 
33 and 45 years were induced to overeat by 
persuasion and provision of an excess of 
specially prepared foods. In the 10 indi- 
viduals in whom study of the body density 
was satisfactory the weight gain varied from 
2.5 kg. to 21.0 kg. during the six-month 
period. The changes in the extracellular 
fluid were estimated from the thiocyanate 
space. An assumption was made that the 
true extracellular fluid volume was 70 per 
cent of the thiocyanate space. In the total 
group of 20 subjects the gain in extracellular 
space accounted for 17 per cent of the weight 
gained. In the 10 subjects for whom densito- 
metric studies were available, 14 per cent of 
the weight gain was due to changes in the 
extracellular fluid. On the basis of the body 
density, calculations were performed in 
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several ways which indicated that between 
21 and 25 per cent of the gross weight gain 
could be attributed to an increase in body 
cells and from 61 to 64 per cent could be 
attributed to an increase in fat. 

The authors have also calculated the 
caloric equivalent of a kilogram of weight 
gained during hyperalimentation. Six hun- 
dred and thirty g. of fat would represent 
5940 calories. The protein in the increased 
cellular mass would provide 190 calories 
and 40 calories would be an estimate of the 
caloric equivalent of the newly formed gly- 
cogen. In summation, therefore, the authors 
estimate that 1 kg. of increased body weight 
was the equivalent of 6180 calories. They 
point out, however, that in actuality a 
greater caloric excess was required to gain 
1 kg. in weight. This is due to the fact that 
an extra intake of food provokes a greater 
specific dynamic action. As weight is gained 
there is an extra expenditure of energy to 
carry the weight around and an addition 
to basal metabolism to maintain the in- 
creased active cell mass. 

In comparing the composition of the tis- 
sue gained by individuals who had previ- 
ously been subjected to starvation with 
those who had not, it is obvious that in the 
latter group the weight gain is higher in fat 
and lower in cells. It was pointed out, how- 
ever, that the gain in cells in hyperalimenta- 
tion is considerable, and it is emphasized 
that the “lean body mass’”’ is not absolutely 
constant, even in a given individual, since 
“cells,”’ extracellular 
fluid and bone change with nutritional state. 


the proportions of 


IMPAIRED DARK ADAPTATION ASSOCIATED WITH HYPOTHALAMIC OBESITY 


Separation of the comparatively rare 
patient suffering from obesity secondary to 
endocrine or neurologic dysfunction from 
the large group of patients whose obesity 
st2ms directly from overeating is not always 
easy. Frequently time-consuming and expen- 


sive laboratory tests are needed to detect 
these rare patients, whose proper treat- 
ment must necessarily differ from that com- 
monly prescribed for the obese individual 
(Nutrition Reviews 11, 234 (1953)). Of clin- 
ical interest, therefore, is the recently re- 
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ported observation that patients with so- 
called ‘‘adiposo-genital dystrophy” have 
impairment of scotopic vision (dark adapta- 
tion), which is easily demonstrable by stand- 
ard ophthalmologic technics. 

Impressed by the rapidly accumulating 
experimental evidence concerning the role 
of the hypothalamus in the regulation of 
food intake and utilization (Nutrition Re- 
views 13, 242 (1955)), and stimulated by 
their own previous observations of impaired 
dark adaptation in patients with endocrine 
disturbances associated with genital dys- 
function, J. Landau and Y. M. Bromberg 
(Brit. J. Ophth. 39, 155 (1955)) have meas- 
ured dark adaptation in patients with 
adiposo-genital dystrophy. These authors’ 
criteria for inclusion within this group were 
(1) adiposity involving particularly the 
chin, neck, hips, and upper parts of thighs, 
(2) poorly developed penis and testes in 
males, or atrophic uterus and vaginal mucosa 
with prolonged amenorrhea in females, (3) 
absence or underdevelopment of secondary 
sex characteristics, and (4) reduced urinary 
excretion of follicle-stimulating hormone. 

Nineteen patients, 13 females and 6 males 
aged 7 to 27 years, who met the above 
criteria were studied. Other metabolic de- 
rangements, including diabetes insipidus, 
disorders of water metabolism, and insulin- 
resistant diabetes, were present in some, but 
not all, of these patients. As control sub- 


jects, 6 patients, 4 females and 2 males 
aged from 10 to 20 years, who manifested 
obesity without genital or other endocrine 
disorders, were also examined, and were 
compared with a group of healthy contro] 
subjects previously studied by the same 
workers. Dark adaptation tests were per- 
formed on all these subjects with Koch’s 
adaptometer, a modification of Hecht’s 
adaptometer. All tests were performed by 
the same examiner, under similar experi- 
mental conditions. 

Results of studies of the 19 patients with 
obesity and definite endocrine dysfunction 
are tabulated, and consistently show marked 
impairment of dark adaptation. Estrogen, 
progesterone, and testosterone were ad- 
ministered to several of these patients, and 
failed to improve their dark adaptation. 

The authors conclude that the constant 
occurrence of impaired dark adaptation in 
all these cases of adiposo-genital dystrophy, 
and the normal dark adaptation of their 
obese control subjects, suggest that the 
mechanism of scotopic vision may be de- 
pendent upon hypothalamic function. They 
also suggest that testing of dark adaptation 
may be of value in the differential diagnosis 
of obese patients. 

These observations should be of interest 
to neurophysiologists, workers in the field 
of experimental nutrition, and clinicians. 


URINARY PORPHYRINS AND LEAD TOXICITY 
\ 


The relationship of porphyrinuria to lead 
poisoning has already proved to be a useful 
tool in the diagnosis of lead poisoning. Most 
of these studies have been carried out by 
workers in the field of industrial medicine, 
as the need exists for means of detection of 
early lead toxicity. 

C. D. de Langen and J. A. G. ten Berg 
(Acta med. Scandinav. 180, 37 (1948)) studied 
the excretion of urinary porphyrins by semi- 
quantitative measurements of the fluores- 


cence of a urine extract. They noted that 
urinary porphyrins were significantly ele- 
vated in mild lead poisoning before other 
symptoms or basophilic stippling appeared. 
In an attempt to relate the porphyrinuria 
quantitatively to lead ingestion, they ad- 
ministered lead in doses varying from 0.67 
mg. to 2 mg. daily. The urinary porphyrins 
were above normal after three and one-half 
months at the lower level and after one 
month at the higher level. In no case were 
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there symptoms of plumbism (lead poison- 
ing) or basophilic stippling. Of incidental 
interest was the observation that when the 
daily dose of lead was divided into three 
daily portions, it took two to three times as 
long for the pathologic porphyrinuria to be- 
come manifest. 

These findings were confirmed by S. F. 
Meek, T. Mooney, and G. C. Harrold (Jn- 
dust. Med. 17, 469 (1948)), who found sig- 
nificant porphyrinuria in half of their sub- 
jects who had been chronically exposed to 
lead. 

Subsequently, attempts were made to 
correlate the degree of porphyrinuria with 
the amount of urinary lead. A priori, only a 
rough correlation might be expected, as 
porphyrinuria reflects interference in meta- 
bolic pathways, whereas lead excretion is 
some function of lead ingestion only. R. K. 
Waldman and R. M. Seideman (Arch. In- 
dust. Hyg. Occup. Med. 1, 290 (1950)) 
measured urinary lead quantitatively and 
porphyrins semiquantitatively in men ex- 
posed to lead. It had been previously estab- 
lished that 0.15 mg. of lead or more per liter 
of urine indicated exposure. These workers 
found the urinary porphyrins increased in 
all urines containing 0.15 mg. of lead per 
liter. However, in many urines containing 
less than this amount, the urinary porphy- 
rins were often elevated and thus constituted 
a more sensitive screening test. 

Similarly, C. C. Maloof (Arch. Indust. 


AMINO ACID SUPPLEMENTATION OF 


It has been recognized for many years 
that naturally occurring proteins vary widely 
in their nutritive value. These differences 
are due primarily to variation in content of 
essential amino acids, as related to the re- 
quirement of a given organism. The supple- 
mental value of proteins limited in different 
essential amino acids also has long been 
known (E. B. Hart, Nutrition Reviews 10, 
129 (1952)). Supplementation of poor qual- 
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Hyg. Occup. Med. 1, 296 (1950)) analyzed 
urines for lead and porphyrins. He found 
good statistical correlation between the lead 
content and the semiquantitative estimate 
of porphyrinuria. Again, the elevated urinary 
porphyrins were noted in this study before 
the occurrence of symptoms or basophilic 
stippling. Maloof also suggested that, in 
assessing the probabilities of a worker de- 
veloping the symptoms of plumbism, the 
elevation of urinary porphyrins was more 
significant than an elevation of urinary lead. 
The reasoning for this hypothesis is that the 
porphyrinuria indicates the amount of dam- 
age due to the lead ingestion. There was also 
experimental justification for this statement. 

Recently a quantitative study of urinary 
uroporphyrins and coproporphyrins was 
carried out by J. Wyllie (Arch. Indust. 
Health 12, 396 (1955)). In a group of normal 
workers the ratio of urinary uroporphyrins 
to coproporphyrins averaged about 2:1. 
With mild chronic exposure to lead, both 
porphyrin fractions increased, but the co- 
proporphyrins increased proportionately 
more, so that the ratio was 1:1. At levels of 
lead toxicity sufficient to cause basophilic 
stippling, the coproporphyrin: uroporphyrin 
ratio was 6:1. 

From these studies, it is apparent that a 
reliable sensitive test exists for detection of 
lead toxicity. However, what is at least as 
significant is that these studies may provide 
a clue to the mechanisms of lead toxicity. 


FOODS FOR INFANTS AND CHILDREN 


ity protein foods with the specific limiting 
amino acid (or acids) has not been possible 
in the past for the general population be- 
cause of the high cost and limited supplies 
of these amino acids. With improvements in 
methods of commercial synthesis, it appears 
that amino acids will be made economically 
and in such quantities as to make fortifica- 
tion of some foods feasible. Methionine and 
lysine are two important essential amino 
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acids currently being manufactured in large- 
scale quantities at relatively low cost. 

The fortification of foods 
evaluation of a multiplicity of factors. In 
addition to the technical and economic con- 
siderations, food enrichment must be justi- 
fied from the standpoint of nutrition. The 
following papers contain information on this 
problem as it relates to infants and young 
children. 

The effect of lysine supplementation of 
infant diets has been reported by A. A. 
Albanese, R. A. Higgons, G. M. Hyde, and 
L. Orto (Am. J. Clin. Nutrition 3, 121 
(1955)). This study was carried out with 9 
infants in a control group, ranging in age 
from 2 to 18 months, and 15 infants in the 
experimental group, aged 1 to 27 months. 

The daily calorie intake was maintained 
at 100 to 120 calories per kilogram of body 
weight and the daily intake of protein 
averaged 3.5 g. per kilogram of body weight. 
The diet was presumably adequate in all 
respects. 

An advantage was claimed for 5 of the 15 
infants in the experimental group that re- 
ceived 100 mg. of L-lysine hydrochloride per 
kilogram of body weight per day for three 
to four weeks. 

Six of the infants receiving lysine supple- 
ments showed no demonstrable weight in- 
crease due to the supplement. The authors 
state that they did retain more nitrogen and 
exhibited increased hemoglobin and _ total 
plasma proteins during the period of lysine 
supplementation. The remaining 4 infants 
in the experimental group were not affected 
by the supplementary lysine. They were, 
however, already well nourished and were 
superior to the infants of the control group 
in terms of the Wetzel grid or the University 
of Iowa standards. 

In experiments with young men, W. C. 
Rose, A. Borman, M. J. Coon, and G. F. 
Lambert (J. Biol. Chem. 214, 579 (1956)) 
found a two-fold range (0.4 to0.8 g. L-lysine 
per day) in the minimal lysine requirement 
of 6 subjects for maintenance of nitrogen 
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balance. Of the essential amino acids, lysine 
was associated with those of greatest varia- 
bility in this regard. 

The small changes that Albanese et al. 
noted in 6 of the lysine-supplemented in- 
fants are of questionable significance. The 
data on nitrogen retention are open to ques- 
tion since no information on fecal excretion 
of nitrogen was obtained. However, this 
suggestive evidence would certainly warrant 
further study of similar infants, particularly 
for longer periods of time. The effects of 
lysine supplementation in this study must 
be assessed by comparison of each indi- 
vidual’s control periods with those of supple- 
mentation, since no data were presented fo: 
the group of 9 control infants who received 
no lysine. It was not stated whether any of 
the control infants had poor appetites or 
were underweight. 

The problem of amino acid intake of young 
children has been approached in a somewhat 
different manner by N. G. Baptist and B. V. 
de Mel (Brit. J. Nutrition 9, 156 (1955)), in 
a study carried out in Colombo, Ceylon. The 
children in this study attended a day nursery 
and came from families of very low income. 
Following a preliminary screening period, 30 
children were selected. They ranged from | 
to 6 years of age and were thought to be free 
of any disease or other complication that 
might affect the results of the study. 

During a fifteen-week preliminary period 
the children received the usual day nursery 
diet, which consisted chiefly of vegetables, 
cereals and legumes, although some meat 
and milk were included. For a seventeen- 
week period, half of the children received an 
entirely vegetable diet composed of cereals, 
legumes, local vegetables, orange juice and 
coconut. Proteins were furnished by 3 
cereals: rice, finger millet and wheat flour 
(70 per cent extraction); and by 4 legumes: 
lentil, green gram, black gram and pigeon 
pea. The children were given supplements 
of calcium, water-soluble and fat-soluble 
vitamins. The children in the control group 
received the same diet plus 0.5 ounces of 
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marily to test the effect of a source of vita- 
min By. 

During the experimental period the per- 
centage increases in weight of all ages con- 
sidered together were not significantly differ- 
ent between the test and control groups 
(i.e., nO supplement and skim milk supple- 
ment, respectively). The two groups of 
children exhibited similar increases in rate 
of gain during the experimental over the 
pre-experimental period. No significant 
changes in rate of height increment were 
found when all of the possible comparisons 
were made. 

The amino acid intakes (expressed as 
milligrams per kilogram of body weight) of 
children aged 24% to 3 years and 5% to 6 
years receiving each of the 3 diets were at 
or only slightly below the minimal require- 
ments of infants proposed by R. F. A. Dean 
(Med. Res. Council Special Report Series 
(London) No. 279 (1953)). It appeared that 
the poorer growth on the pre-experimental 
diet may have been due to inadequate in- 
take of calories rather than of essential 
amino acids. The levels of all the amino 
acids were increased by the addition of dry 
skim milk to the diet. Since these increases 
in amino acid content did not result in better 
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growth, the authors concluded that the 
amino acid intakes of the children fed the 
the test diet met the minimal amino acid 
requirements of these children. Thus, it was 
possible to provide adequate amounts of 
essential amino acids by combinations of 
legumes and cereals serving as the sole 
sources of protein. 

More data are needed to evaluate this 
problem properly. For the adult population 
of this country, a deficiency of lysine appears 
unlikely from the calculations of Rose et al. 
(loc. cit.). Using available survey data, they 
estimated that the lysine intake of the low- 
est income group of urban families was twice 
the “safe” level for an adult. 

The data of Baptist and de Mel (loc. cit.) 
demonstrate the adequacy of properly se- 
lected mixtures of protein of individually 
low nutritional value. Some population 
groups rely on only one or two low quality 
proteins for their supply of essential amino 
acids. In many such instances, fortification 
of the single food might be more practical 
than alteration of the dietary pattern. The 
advantages that will accrue to the general 
population, or even to individuals consum- 
ing relatively poor diets, from supplementa- 
tion of food with lysine or. other essential 
amino acids must await further study. 


EFFECT OF ANTIBIOTICS ON WEIGHT 


The growth-stimulating effect of anti- 
biotics under certain conditions has led to 
their widespread use in the feeding of poultry 
and swine. Very few data are available upon 
the possible nutritional effects of antibiotics 
in human beings (Nutrition Reviews 12, 271 
(1954)). During a study upon the effects of 
prolonged antibiotic administration on the 
immune response, it was possible for T. H. 
Haight and W. E. Pierce (J. Nutrition 56, 
151 (1955)) to observe the effect of the 
treatment on the weights of healthy young 
males. 

The studies were done with Navy re- 





cruits. In the first experiment reported, 6 
companies of 55 men each were used. The 
330 men were interviewed for details relative 
to infection or immunizations for diphtheria 
and typhoid fever, and then each company 
was divided into three groups at random. 
Each morning for seven weeks each recruit 
received a yellow capsule containing either 
250 mg. of chlortetracycline (aureomycin), 
100,000 units of buffered procaine penicillin, 
or a placebo of calcium carbonate. The cap- 
sules appeared identical and were prepared 
by an outside laboratory. The bottles con- 
taining the preparations for each company 
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were coded as A, B, or C, but these did not 
refer to the same material for each company. 
Thus, the observers and the men were un- 
aware of the preparation given to any group 
of men. Only after the data were tabulated 
was the code made known. Complete data 
were obtained on 310 men. 

Following the interview, the height and 
nude weight of each man was obtained to 
the nearest quarter-pound or -inch. Capsule 
administration was started and various test 
antigens were given one week later. Blood 
samples were obtained at the original inter- 
view and also after four and seven weeks of 
“treatment” when height and weight meas- 
urements were also made. Care was exer- 
cised to make the measurements under 
identical conditions and at the same time of 
day. From the age, height and weight, the 
relative body weight was calculated. This 
was defined as the actual weight expressed 
as per cent of the medico-actuarial standard 
weight for the age and height (Medico- 
actuarial Mortality Investigations, Vol. 1, 
New York (1912)). Following the study the 
changes in actual and relative body weight 
were tabulated and subjected to statistical 
analysis. 

These studies showed rather unexpectedly 
that both of the antibiotic-supplemented 
groups gained more weight than the group 
receiving placebos. The actual mean weight 
gains were 4.8 pounds for the aureomycin 
group, 4.1 pounds for the penicillin group, 
and 2.7 pounds for the group receiving 
placebos. Increases in relative body weights 
were 3.4 per cent, 2.9 per cent and 2.0 per 
cent respectively. When the distribution of 
the weight changes in the groups was com- 
pared by the chi square test, both of the 
antibiotic-supplemented groups showed sig- 
nificantly greater gains (p < 0.05) than the 
placebo group. The men were interviewed 
after the test and questioned about their 
dietary habits before coming to the station, 
their present habits, appetite, gastrointesti- 
nal complaints, sick calls, hospitalizations, 


NUTRITION REVIEWS 





| April 


etc. No apparently significant differences in 
the groups could be found. 

Although the first test was apparently well 
controlled and designed, a second test was 
run in which the subjects were selected, 
interviewed, and randomized into groups as 
before and judged by the same criteria. 
However, none of the groups in this test 
received any capsules or test antigens. Com- 
plete information in this test was obtained 
upon 242 men. The results were negative. 
The weight gains in the 3 groups were 0.7, 
—0.2 and 1.2 pounds and were not signifi- 
cantly different. The authors point out that 
difference in weight gain in this experiment 
as compared to the first is probably not 
surprising since the tests were done at differ- 
ent times during the year. T. B. Gibbons, 
I. A. Phillips, R. K. Budensiek, and J. R. 
Gilbertson (Naval Medical Research Unit No. 
4 (Great Lakes) Project Report NM 008 
04402.01, June 22, 1953) have previously 
pointed out that Navy recruits tend to gain 
more during the winter than during the 
spring and summer. The negative results in 
the simulated experiment thus make it un- 
likely that the results in the first experiment 
were due to factors such as dietary habits, 
appetite, illness, etc. 

There appears to be no adequate explana- 
tion for the results. However, it may be 
noted that the groups which received the 
placebo in the first experiment had an aver- 
age weight at the beginning of the experi- 
ment of 151.6 pounds and a relative body 
weight of 105 per cent. The other two groups 
averaged, 149.8 and 147.1 pounds and the 
relative body weights were 103.6 and 103.2 
per cent, respectively. Thus, during the 
experiment the lighter groups tended to 
catch up to the weight of the placebo group. 
It must be remembered that when one judges 
results to be significant at the probability 
level of 5 per cent, it also means that there 
is one possibility in 20 that the results were 
due to chance. If this odd circumstance 
occurred during the first experiment, one 




















would not expect it to be repeated in the 
second 3 groups. Thus, the second experi- 
ment does not rule out the possibility that 
only chance was involved. 

The distinction between important in the 
practical sense and significant in the statis- 
tical sense must also be borne in mind. The 
fact that more weight was gained was of no 
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apparent advantage or disadvantage insofar 
as the authors could determine. In any event, 
the results are of interest in view of the well 
documented results with animals and, as the 
authors conclude, these exploratory studies 
suggest further avenues of approach in 
evaluating the nutritional effects of anti- 
biotics in human beings. 


METABOLIC ABNORMALITIES IN LIVER DISEASE 


It is well known that there are alterations 
in metabolism of various nutrients absorbed 
from the gastrointestinal tract by patients 
with severe liver disease. Also well docu- 
mented are abnormalities in the plasma pro- 
teins of these patients, specifically a reduc- 
tion in serum albumin, a rise in serum 
globulin, and alterations in the globulin 
fractions. In acute hepatitis and biliary tract 
obstruction, especially when biliary cirrhosis 
is present, marked alterations in the plasma 
lipids and lipoprotein fractions have been 
observed. Three recent investigations pro- 
vide data which help explain or at least give 
better definitions of some of these abnor- 
malities, and also provide important data 
on normal individuals for comparison. 

J. L. Brandt et al. (J. Clin. Invest. 34, 
1017 (1955)) studied the effect ¢. protein 
and glucose feeding on splanchnic b'ood flow 
and oxygen utilization of 14 patients without 
liver disease who had recovered from recent 
acute infections or other minor illnesses, and 
26 patients with cirrhosis of the liver (21 
alcoholic subjects and 5 with cirrhosis pre- 
sumably following hepatitis). The subjects 
were observed for ninety minutes after 
feeding protein or glucose, fasting control 
specimens of blood being taken in each 
instance. Standard methods were used for 
determining the “estimated splanchnic blood 
flow,” the arterial-hepatic vein oxygen 
difference. 

Protein feeding consisted of ingestion of 
250 g. of chopped lean beef (containing 60 g. 





of protein) which had been broiled, homoge- 
nized with water and salt and made into a 
thick soup. Protein feeding led to increases 
of splanchnic blood flow and of arteriohepatic 
vein oxygen differences. These were some- 
what delayed and of lesser magnitude in the 
patients with cirrhosis. When the patients 
with cirrhosis who had icterus were observed 
separately from the others, it was found that 
they removed much less oxygen per unit of 
blood in the fasting state than the normal 
patients or the nonicteric patients with 
cirrhosis. After protein feeding, these icteric 
individuals increased their arteriovenous 
oxygen differences, but oxygen removal did 
not approach the levels found in the normal 
or the nonicteric subjects, presumably re- 
flecting the severe degree of hepatocellular 
disease. Just how much of the increased 
splanchnic oxygen consumption and blood 
flow after protein ingestion were related to 
digestion and absorption of amino acids and 
how much to their metabolism by the liver 
could not be settled by the authors, although 
they do note that J. D. Myers (Fed. Proc. 
7, 83 (1948)) found that intravenous admin- 
istration of amino acids caused a great 
increase in splanchnic oxygen consumption 
but little or no change in splanchnic blood 
flow. 

Data of the authors not presented in the 
paper are said to demonstrate that protein 
feeding may be followed by a rise in portal 
pressure which they suggest may be related 
to the rise in splanchnic blood flow. They 
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thus consider that protein feeding may be 
undesirable for these patients who often 
have an already increased portal pressure 
and moreover in some instances may not be 
able to handle even small increments in pro- 
tein intake without precipitating hepatic 
coma or pre-coma. 

The experiments with glucose feeding 
were quite different. They were accompanied 
by little change in splanchnic blood flow, 
oxygen consumption, or arteriovenous oxy- 
gen differences. Because glucose appears to 
cause no increase in splanchnic “work” and 
because glucose will presumably reduce 
“endogenous” protein metabolism and urea 
production, it was concluded that glucose 
“may be a very valuable constituent of the 
diet of patients with this disease.’’ This sup- 
ports the results of the clinical studies of 
C. M. Jones (Am. J. Digest. Dis. 3, 624 
(1937)). 

This work, indicating the increased load 
upon the liver in terms of blood flow and 
‘oxygen consumption after protein feeding 
but with little if any change in these param- 
eters after glucose feeding, adds further 
weight to the observation of the occasional 
harmfulness of high protein diets in the 
treatment of cirrhosis. Nevertheless, healing 
of a diseased liver and improvement in the 
severe undernutrition commonly met with 
in these patients demand protein feeding. 
The physician must judge carefully so far 
only on clinical grounds just how much pro- 
tein feeding is optimum for his patient. 

In a careful study W. Volwiler et al. (J. 
Clin. Invest. 34, 1126 (1955)) attempted to 
study the turnover rates of plasma proteins 
in normal individuals and patients with cir- 
rhosis by the use of these proteins exoge- 
nously labeled with I! or endogenously 
labeled with S**, the latter injected into 
suitable recipients. It was found that the 
exogenously labeled proteins showed con- 
siderable variations, hence it was believed 
that the protein might have been partially 
denatured by iodination. 

The S*-labeled plasma was produced by 
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feeding cystine to normal individuals. 
Twenty hours later blood was withdrawn, 
the plasma separated and then injected into 
the normal subjects and patients with cir- 
rhosis. The decline in S$*-labeled proteins 
was observed as a measure of their half-life. 
A number of possible errors inherent in the 
methods were carefully analyzed by the 
authors. They concluded that the half-life 
values after transfusion of labeled plasma 
were the most accurate and in the normal 
individual averaged three and one-half days 
for fibrinogen and beta, lipoprotein, twenty- 
one and one-half days for albumin and 
twenty-five days for gamma globulins. The 
comparisons between the normal subjects 
and patients with cirrhosis were difficult to 
interpret because of variations in results, but 
the authors felt that beta; lipoproteins had 
a slightly longer half-life in patients with 
cirrhosis whereas with the remaining plasma 
proteins the half-life seemed about the same 
except for gamma globulin where the data 
were insufficient for interpretation. 

This study would indicate that the degra- 
dation of the plasma proteins, especially 
albumin, was not greatly different in pa- 
tients with cirrhosis of the liver as compared 
to normal subjects. The alterations in plasma 
protein concentrations in liver disease, 
therefore, would be presumed to be due to 
alterations in plasma protein production 
rather than destruction. 

A detailed and methodologically compli- 
cated analysis of the lipid and the lipid- 
containing protein fractions of normal indi- 
viduals and patients with biliary cirrhosis, 
obstructive jaundice, acute hepatitis and 
portal cirrhosis has been presented by H. A. 
Eder et al. (J. Clin. Invest. 34, 1147 (1956)). 
Twelve patients with biliary cirrhosis, 12 
with bile duct obstruction, 30 with acute 
hepatitis, and 36 with portal cirrhosis were 
studied. Values for the normal subjects are 
presented. Marked abnormalities in these 
lipoproteins and lipid fractions were ob- 
served particularly in biliary cirrhosis, acute 
hepatitis and obstructive jaundice, but they 
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were much less marked in the patients with 
portal cirrhosis. Moreover, there was a poor 
correlation between the lipoprotein concen- 
trations and the degree of hepatic damage. 
The most marked changes were in obstruc- 
tive jaundice and early acute hepatitis. The 
fractions were separated by Cohn’s method 
number 10 and the roman numerals indicate 
the fractions derived by this method. Nor- 
mally the fraction IV + V + VI acts as a 
high density alpha lipoprotein, but in these 


REVIEWS 107 


cases it had the properties of a beta lipo- 
protein and almost all of the cholesterol was 
unesterified. In addition, in fraction I + III 
the proportion of the esterified cholesterol 
was less than normal and the cholesterol: 
phospholipid ratios were extremely low. 
Eder and co-workers concluded that be- 
cause these abnormalities in the serum lipo- 
proteins were not related distinctly to liver 
damage, other factors than liver disease were 
primarily responsible for their presence. 


FAT AND PLASMA LIPIDS 


If a high plasma lipid level is a factor pre- 
disposing toward the development of athero- 
sclerosis, an association that has been sus- 
pected by many investigators, then it follows 
that any information on the dietary control 
of plasma lipids would be of great im- 
portance. 

In a recent paper, workers at Queen’s 
University, Kingston, Ontario, have re- 
ported a significant difference in plasma 
lipid concentration in human subjects 
following the consumption of diets contain- 
ing animal fats as opposed to vegetable fats. 
Diets containing vegetable fat consistently 
lowered circulating lipids (J. M. R. Bever- 
idge and co-workers, J. Nutrition 56, 311 
(1955)). 

Five healthy males, aged 33 to 41 years, 
served as the experimental subjects. Each 
was allowed to consume his customary dict 
for a fourteen-day preliminary period. Dur- 
ing this time blood samples, routinely drawn 
prior to breakfast, were taken for lipid 
analysis on days 0, 4, 7, 11 and 14. From day 
15 to day 26, the subjects were fed a homoge- 
nized formula composed of skim milk pow- 
der, corn oil, margarine and dextrimaltose 
in a mixture that supplied 16.9, 28.4 and 
54.7 per cent of the total calories as protein, 
fat and carbohydrate, respectively. Plasma 
lipid analyses were again made at about 
three-day intervals. Following another four- 
teen-day “rest”? period on their customary 


diets, these subjects were again fed the 
formula diet modified by the inclusion of 
200 mg. of cholesterol per 950 calories of 
diet for an eleven-day period. Following a 
further fourteen-day “‘rest’”’ period the for- 
mula diet was again fed for eleven days, with 
vegetable fat increased to supply 58.5 per 
cent of the total calories at the expense of 
the dextrimaltose component. The next 
“rest”’ period was followed by an eleven-day 
period of formula feeding in which the high 
vegetable fat diet was replaced by a similar 
diet which supplied 58.5 per cent of its total 
calories in the form of butterfat. After a final 
“rest”? period, the high vegetable fat diet 
supplemented with an amount of cholesterol 
equal to that contained in the butter diet 
(161 mg. per 950 calorie portion) was fed 
for a final eleven-day period. 

Average plasma values for total, free and 
ester cholesterol, and for phospholipid were 
reported. All components exhibited behavior 
parallel to diet consumed so that it suffices 
to point to the total cholesterol concentra- 
tion in the blood as representative of the 
behavior of the other components examined. 
When the subjects consumed the formula 
containing 28.4 per cent of the calories as 
vegetable oil, the plasma cholesterol de- 
creased from average values of about 220 
mg. to values of about 185 mg. per cent. 
With added cholesterol the vegetable fat diet 
produced essentially the same result, the 
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decrease in plasma cholesterol during this 
period averaging 27 mg. per cent. During the 
period when the high vegetable fat (58.5 per 
cent of calories from fat) formula was fed, 
the decrease in plasma cholesterol 
greater (47 mg. per cent). In contrast, when 
58.5 per cent of the calories in the formula 
was supplied by butterfat, the plasma choles- 
terol increased between the fourth and 
seventh day and then returned to initial 
levels. Finally, the addition of cholesterol to 
the high vegetable fat diet again resulted in 
an average decrease of 38 mg. per cent in the 
plasma cholesterol. 

The lower plasma cholesterol levels fol- 
lowing the feeding of the vegetable fat 
formula quite uniformly returned to pre- 
experimental levels while the subjects were 
on their customary diets, thus resulting in 
essentially the same levels being present be- 
fore each experimental period. The decrease 
in circulating plasma cholesterol appeared 
to be a real effect associated with the diet 
containing vegetable fats, and this effect 


was 


INSENSIBLE WATER LOSSES 


Previous reports have emphasized the 
comparatively delicate fluid balance of young 
infants. Isotopic dilution studies (Nutrition 
Reviews 11, 137 (1953)) have shown that 
infants under the age of 1 month have the 
highest proportional total body water con- 
tent (average 77 per cent of body weight) of 
any age group, this proportion falling to 63 
per cent in infants 1 to 9 months old, and 
to 59 per cent in children | to 9 years of age. 
R. E. Cooke, E. L. Pratt, and D. C. Darrow 
(Yale J. Biol. Med. 22, 227 (1950); 24, 334 
(1952); Nutrition Reviews 10, 293 (1952)) 
permitted infants a free choice between 
water and a standard milk formula during 
periods of exposure to high environmental 
temperatures, and observed that the infants’ 
water intake rose, while caloric intake fell, 
during hot periods, and also that the infants 
tended to retain excessive amounts of sodium 
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was not observed when butterfat served as 
the dietary fat component. 

These findings, the authors point out, 
need not be considered as in conflict with 
those of others who have reported essentially 
equal plasma lipid-raising potentialities for 
vegetable and animal fats (see Nutrition Re- 
views 18, 8 (1955)). Such workers have used 
the usual variety of nonvegetarian food- 
stuffs supplying varying levels of both 
vegetable and animal fats. 

The results reported by Beveridge and 
associates are in support of the conclusions 
of L. W. Kinsell and his associates (see Nu- 
trition Reviews, loc. cit.), and may be con- 
sidered as more convincing evidence of a 
difference in dietary fats as they influence 
circulating lipids. 

Whether or not the difference in behavior 
of butterfat and that of corn oil-margarine, 
as related to circulating cholesterol, 
unique with these fats, or whether a variety 
of fats of vegetable and animal origin exhibit 
similar effects, remains to be determined. 


is 


OF INFANTS AND CHILDREN 


and chloride during heat exposure unless 
adequate water intake was maintained. 

E. L. Pratt and 8S. E. Snyderman (Pedi- 
atrics 11, 65 (1953); Nutrition Reviews 11, 
169 (1953)), on the basis of studies of the 
effect of variations in renal solute load on 
the water balance of young infants, also 
emphasized the relatively narrow margin of 
homeostatic safety possessed by the infant 
with respect to over-all water balance. Rates 
of loss of body water by extrarenal routes 
(lungs and skin) must be carefully con- 
sidered when estimates of total fluid require- 
ments are being made. Data recently pub- 
lished by A. M. Heeley and N. B. Talbot 
(Am. J. Dis. Child. 90, 251 (1955)) should 
increase the accuracy of such predictions of 
rates of insensible water loss by patients of 
various ages. 

Clinical estimation of the rate of insensible 
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water loss has usually been based on studies 
performed under basal metabolic conditions, 
which do not necessarily exist in most hos- 
pital wards. Because insensible water loss 
may be the chief determinant of water 
tolerance in patients whose ability to vary 
urine water output has been reduced by renal 
failure, the clinician charged with responsi- 
bility for planning a fluid program for such 
a patient should base his estimate of water 
requirements on predicted insensible water 
loss under the nonbasal conditions which 
usually prevail. To obtain information for 
use in calculating such insensible water losses 
by hospitalized, nonbasal patients, Heeley 
and Talbot performed 596 twenty-four- 
hour measurements, during 45 periods of 
study, on 39 patients ranging in age from 2 
months to 23 years. 

Included in the group were 12 patients 
with various forms of nephritis, 4 patients 
with nephrosis, 5 patients with metabolic 
diseases manifested by abnormal growth, 4 
patients with diarrhea requiring parenteral 
fluid therapy, 2 patients with rheumatoid 
arthritis, 2 postoperative patients, and 10 
patients with other diseases requiring 
hospitalization. 

Studies were done in a metabolic unit 
where the room air temperature varied from 
72° to 78° F., with a mean of 76° F. Patients 
wore light-weight cotton or woolen clothing 
and had sufficient bed clothing to provide 
comfort. No visible perspiration was noted. 
Nude weights were obtained at the beginning 
and end of each study period. All fluid in- 
takes, including dietary, medicinal and 
parenteral fluids, were carefully measured, 
as were urine and fecal outputs, and blood 
samples were withdrawn for testing. Insen- 
sible water loss was calculated from insen- 
sible weight loss according to the method of 
L. H. Newburgh, F. H. Wiley, and F. H. 
Lashmet (J. Clin. Invest. 10, 703 (1931)), 
using the equation insensible water loss 
(I.W.L.) = insensible weight loss — 
(CO. — Ov), where CO, is the weight of 
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carbon dioxide expired and QO, is the weight 
of oxygen absorbed during the period of 
measurement. Arbitrarily, twenty hours was 
the minimum period of a single observation 
which by extrapolation to twenty-four hours 
could be included in the study. Periods of 
observation on individual patients varied 
from two to eighty-two days. Of the 596 
measurements, 564 were made during afebrile 
periods; the remaining 32 were obtained 
during periods when patients’ temperatures 
ranged between 100° and 104° F. 

Rates of insensible water loss were found 
to be highest in the first three years of life 
(average approximately 1150 ml. per square 
meter of body surface area per day), de- 
creasing to an average rate of about 950 ml. 
per square meter of body surface area per 
day in children 3 to 8 years old, and 700 ml. 
per square meter of body surface area per 
day for all patients over 8 years of age. For 
36 patients between 2 months and 16 years 
of age, the average rate was 930 ml. per 
square meter of body surface area per day. 
Rates of insensible water loss during febrile 
periods fell within the same range as those 
observed in afebrile patients. 

Since the standard deviation in all these 
age groups is large (+325 ml. per square 
meter of body surface area per day), and also 
because wide fluctuations occur in insensible 
water loss by individual patients from day 
to day (+600 ml. per square meter of body 
surface area per day), it is usually not pos- 
sible to predict insensible water loss accu- 
rately on the basis of body weight alone, 
nor is this usually necessary. The authors 
consider reasonable an average allowance of 
1000 ml. per square meter of body surface 
area per day to cover insensible water losses, 
if the patient’s neurohypophyseal and renal 
homeostatic mechanisms are functioning 
normally. In patients who lack normal renal 
function, and this probably includes most 
premature and many normal newborn in- 
fants, more accurate estimation of insensible 
water losses is recommended, larger allow- 
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ances being made for infants under 2 years 
of age, and smaller allowances for patients 
over 8 years of age. 

According to these observations of Heeley 
and Talbot, the recommended daily fluid 
allowance to cover insensible water losses 
should be approximately 250 to 300 ml. per 
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day for an infant weighing 4 kg. (0.25 square 
meter of body surface area), 500 to 600 ml. 
per day for a 10 to 12 kg. infant (0.50 square 
meter of body surface area), and 600 to 700 
ml. per day for an infant whose body weight 
is 14 to 16 kg. (0.60 square meter of body 
surface area). 


SODIUM WITHDRAWAL IN HYPERTENSION 


The effects of a sodium-restricted diet in 
hypertension have been studied extensively 
(Nutrition Reviews 6, 293 (1948); 9, 73 
(1951); 10, & (1952); 11, 196 (1953); 18, 7 
(1955)). after sodium is withdrawn 
from the diet of either hypertensive or nor- 
mal subjects sodium excretion in the urine 
drops so that within a short time sodium 
equilibrium again occurs. The control of 
urinary sodium excretion is presumed to 
result from changes in the secretion by the 
adrenal cortex of the hormone aldosterone, 
which has a potent effect in sodium reten- 
tion (Jbid. 18, 281 (1955)). 

Whether a difference exists in the efficiency 
with which the kidneys retain sodium in 
hypertensive as compared to normal indi- 
viduals has also been the subject of study 
(Nutrition Reviews 6, 293 (1948)). R. Ren- 
wick, J. S. Robson, and C. P. Stewart (J. 
Clin. Invest. 34, 10387 (1955)) have studied 6 
normotensive and 6 hypertensive individuals 
for a short period of time, both before and 
after strict sodium withdrawal. The subjects 
were of comparable age, 3 males and 3 fe- 
males being in each group, and all had “‘ideal 
weights.””’ A constant diet was provided 
which was said to furnish 8 milliequivalents 
(mEq) of sodium and between 50 and 70 g. 
of potassium. Sodium chloride capsules (3 to 
6 g. per day) were given, first for four to five 
days, until the urine electrolytes became 
stabilized, and then for fourteen control 
days. At the end of the precontrol period 
the sodium chloride capsules were omitted 
and the study was then continued with 
sodium restriction until the urinary electro- 
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lyte excretion again became constant. The 
authors do not state whether the sodium 
content of the diet was determined by 
analysis or was calculated from tables. 

During the first twenty-four hours, both 
groups of subjects lost on the average ap- 
proximately the same amount of body weight 
and had nearly the same increase in urine 
volume. The mean daily excretion of sodium 
prior to salt withdrawal, the urine sodium 
in the first twenty-four hours after with- 
drawal (as per cent of the control), the 
number of days before the urinary excretion 
reached 10 mEq per day, the cumulative 
negative sodium balance (urinary loss alone), 
and the urinary chloride excretion were not 
significantly different for the two groups of 
patients. The chloride deficits paralleled the 
body weight loss. 

In contrast to urinary sodium, the potas- 
sium content of the urine increased to some 
extent following the sodium restriction. 
Again, there seemed to be no difference be- 
tween the two groups of patients, although 
there was a fairly wide individual variation 
in the degree of increased potassium excre- 
tion and in its duration. This change in 
potassium excretion was not accompanied 
by alterations in the daily urinary nitrogen 
content. 

The authors conclude that in this small 
group of patients at least there was no dif- 
ference in the ability of the normal and 
hypertensive subjects to conserve sodium 
when it was withdrawn from the diet. They 
suggest that the increased potassium excre- 
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tion in the face of an unchanged excretion 
of nitrogen is compatible with an increase in 
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adrenocortical activity as a response to die- 
tary sodium withdrawal. 


BOVINE KETOSIS 


The physiologic stress associated with the 
reproductive process or with heavy milk pro- 
duction in cattle often leads to a metabolic 
disturbance characterized by body weight 
loss, anorexia and reduced lactation rate. In 
the past five years considerable interest has 
centered around the possible involvement of 
adrenal cortical hormones in this stress 
situation (ketosis), and evidence has accu- 
mulated to indicate that cortisone or ACTH 
is useful in the treatment of bovine ketosis 
(Nutrition Reviews 11, 49 (1953)). 

Several recent papers extend our knowl- 
edge of this disease in cattle and further 
point up the value of adrenal cortical stimu- 
lants or replacements in relieving the sub- 
normal adrenal function that appears to be 
involved in the disease. R. A. Gessert, J. C. 
Shaw, and A. C. Chung (J. Am. Vet. Med. 
Assn. 127, 215 (1955)) determined the value 
of hydrocortisone acetate and hydrocorti- 
sone alone or in combination for the treat- 
ment of bovine ketosis. In earlier work it had 
been established that an intramuscular 
injection of 1.5 g. of cortisone acetate was 
effective in most cases but that even more 
rapid and certain recovery was obtained 
with larger doses. 

Of 37 cows suffering from ketosis in Mary- 
land and adjoining areas, 32 received an 
initial treatment of 1.0 g., 2 an initial treat- 
ment of 1.5 g., and 3 an initial treatment of 
0.5 g. of hydrocortisone. Thirteen animals 
were treated with initial doses of 0.5 to 1.0 g. 
of hydrocortisone acetate. An additional 10 
cows received varying combinations of the 
two compounds. 

Hydrocortisone generally gave a rapid 
clinical response as judged by return to 
normal appetite, loss of nervous symptoms, 
decrease in urinary ketone reaction, and 
return to normal milk production. In con- 





trast, hydrocortisone acetate was less effec- 
tive and only one animal recovered without 
additional treatment. Nine of the 10 animals 
treated with a combination of hydrocortisone 
and hydrocortisone acetate received an ini- 
tial dose of 0.75 to 1.0 g. of total corticoids, 
and this gave an excellent clinical response 
with no further treatment required. 

The greater effectiveness of hydrocorti- 
sone over that of hydrocortisone acetate 
observed in these studies was reflected in a 
more effective and prolonged return of low 
blood glucose to normal values. A superior 
glycogenic activity of hydrocortisone as 
compared with its acetate has also been re- 
ported in the rat (C. C. Porter and R. H. 
Silber, Endocrinology 53, 73 (1953)). 

The value of 11-ketoprogesterone in the 
treatment of bovine ketosis was also investi- 
gated by these workers (J. A. Speicher, J. C. 
Shaw, A. C. Chung, and R. A. Gessert, 
J. Am. Vet. Med. Assn. 127, 218 (1955)). 
In 28 animals treated with this compound, 
13 recovered without further treatment 
when doses ranging from 1 to 5 g. were 
given. In most cases the clinical and blood 
glucose responses, however, were less rapid 
than those observed with similar or lesser 
dosages of cortisone or hydrocortisone. 

A combination of glucose and hydrocorti- 
sone, or the latter in combination with its 
acetate, and ACTH, was used in a series of 
97 cows with ketosis in the Los Angeles, 
California, area (J. C. Shaw and co-workers, 
J. Am. Vet. Med. Assn. 127, 324 (1955)). 
Supplementation of hydrocortisone with 
glucose did not appear to have any advan- 
tage over that of the hydrocortisone alone. 
Approximately half of the cows that received 
0.5 to 1.0 g. of hydrocortisone were re-treated 
from the third to the tenth day because they 
failed to show continual improvement. It 
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was further observed that almost twice as 
much ACTH was required to obtain con- 
sistent good recoveries in the Los Angeles 
area than had been indicated from earlier 
work in Maryland. 

No explanation was offered for the appar- 
ent higher hormone requirement for the 
treatment of ketosis in the Los Angeles area 
as compared with treatment of the disease 
in Maryland. It was noted that the ketosis 
incidence was appreciably higher in cows 
that had been shipped into the Los Angeles 
area just prior to parturition, and it is pos- 
sible that stress induced by shipping may 
have been at least in part responsible for the 
higher incidence of ketosis. 

An editorial comment by R. C. Klussen- 
dorf (J. Am. Vet. Med. Assn. 127, 328 (1955)) 
summarizes our present knowledge regard- 
ing bovine ketosis and points out that al- 
though the stress phenomenon is recognized 
as a manifestation of the disease we do not 
yet know whether maintenance of good nu- 
trition and normal rumen metabolism oper- 
ate in ketosis through the suppression of the 
stress of pregnancy and parturition. In this 
connection it is of interest that sodium 
propionate inclusion in feed formulas has 
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been found useful in the treatment, preven- 
tion of relapse, and as a preventive of bovine 
ketosis (L. H. Schultz, Proc. Cornell Nutri- 
tion Conference for Feed Manufacture, p. 76 
(1954)). Sodium acetate has also been re- 
ported to be of value in the treatment of 
ketosis (W. J. Miller, W. J. Tyznik, N. N. 
Allen, and D. K. Sorensen, J. Am. Vet. Med. 
Assn. 124, 291 (1954)). The basis for this 
approach rests upon the observation that 
elevated beta-hydroxybutyric acid in the 
blood is responsible for many of the symp- 
toms of ketosis and that metabolic balance 
in the rumen, that is, increased propionate 
and acetate, might offset the ill effects of 
excessive hydroxybutyrate. 

Although the usefulness of the corticoids 
in the treatment of bovine ketosis is well 
established, treatment with these compounds 
is expensive, so that more economical treat- 
ment, such as intravenous glucose and cal- 
cium, or prophylactic feed levels of pro- 
pionate or acetate, would be preferable. This 
simply means that if and when more is 
known of rumen physiology and nutrition, 
it may be possible to prevent this stress syn- 
drome entirely through sound nutrition 
practices. 


NUTRITION OF PLANTS, ANIMALS AND MAN 


It would be most helpful for the animal 
or human nutritionist if generalized conclu- 
sions could be drawn up that would express 
the relationship between plant composition 
and environment. The group effort among 
the Agricultural Experiment Stations in the 
southern states illustrated that soil fertility 
represented, at most, only a small part of 
the total environmental effect on the plant. 
What other environmental factors may be is 
at present largely unknown (Nutrition Re- 
views 12, 207 (1954)). 

The more complicated problem of at- 
tempting to relate soil fertility to plant 
composition and ultimately to human health 


is, for the above obvious reasons, even more 
difficult to reduce to simple generalizations. 
Whether a soil fertilization program would 
influence sufficiently the composition of 
plants, and the composition of locally pro- 
duced animal products, to be detectable as 
changes in the health status of the local 
population, was the objective of an investi- 
gation undertaken by the Virginia Agricul- 
tural Experiment Station in cooperation 
with the Tennessee Valley Authority (W. T. 
Dean, J. Home Econ. 45, 251 (1953)). 

Two communities in Washington and 
Smyth Counties of the mountain region of 
western Virginia were selected as the experi- 
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mental areas. Each community was divided 
into two areas—one to receive prescribed 
fertilizer and the other to receive none. 
When prescribed fertilizer practices were 
followed, there was a remarkable increase in 
crop production, whereas the farmers to 
whom no fertilizer was furnished retained 
practically the same fertilizing practice that 
had been in effect and their crop production 
per acre remained low. During a four-year 
period (1944-47) the families in the study 
kept a record of food consumption for a one- 
week period twice yearly. Each member in 
the study received a thorough physical 
examination once yearly. The usual signs 
and symptoms that might indicate an inade- 
quate food intake were recorded. Blood 
hemoglobin, total plasma protein, ascorbic 
acid, and other blood constituents were 
analyzed as a further check on nutritional 
status of the cooperating families. 

The supplying of free fertilizer to families 
relying mainly on nourishment from crops 
or animals grown on soil of low fertility was 
not reflected in any changes in food intake 
or in the health of the people. This result is 
not unexpected and emphasizes that the 
experimental procedures may not have been 
critical enough to detect the possible effect 
of soil fertility on human health. 

As has been pointed out often, our present 
nutrition knowledge supports the view that 
soil fertility is important to human welfare 
mainly because of its influence on crop pro- 
duction (Nutrition Reviews 9, 353 (1951)). 

The conflicting opinions that soil fertility 
influences the nutritional quality of crops 
can be resolved only through careful long- 
term studies, such as that initiated at Michi- 
gan State College (now Michigan State Uni- 
versity) at East Lansing in 1945. The study 
was designed to determine whether soil 
fertility can affect crop quality, and, in turn, 
whether such effects can be measured in 
terms of the nutrition of the animal (dairy 
cow) and the nutritional value of the milk 
produced (Nutrition Reviews 10, 234 (1952)). 
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In connection with the Centennial Celebra- 
tion at Michigan State University in 1955, 
the results of this ten-year study have been 
summarized (“Nutrition of Plants, Animals, 
Man,” Centennial Symposium, February 14- 
16, 1955, Michigan State University, East 
Lansing). The symposium publication in- 
cludes presentations not only of the project 
results, but also a review by visiting scien- 
tists of environmental factors that influence 
crop composition, and the influence of food 
processing on nutritive values. 

The project consisted of maintaining 2 
herds of dairy cattle on feed produced at the 
experimental farm. Twenty cows were fed 
rations produced on soil of low fertility while 
16 were fed rations produced on fertilized 
soil. Fifteen of the 36 animals were daugh- 
ters of the original herd and 4 were grand- 
daughters of the original herd. Careful 
records were kept of the health of the ani- 
mals in the herds, their milk production, 
efficiency of the production, the composition 
of the milk, and finally its nutritive values 
when assayed with the rat. 

The results can be summarized briefly as 
follows: (1) There was little difference in the 
composition of the crops produced on the 
fertilized and unfertilized soils. (2) Animals 
consuming crops produced under the two 
soil fertility levels did not ciffer in their 
health or in their milk production. (3) Al- 
though there were differences in the chemical 
composition of the milks produced, none of 
the differences in composition was associated 
with differences in the composition of the 
feed sources. (4) Feed produced on low fer- 
tility soil did not have a deleterious effect on 
the milk produced. 

The results of the experiment lend confi- 
dence to the observation that, regardless of 
the quality of the feed furnished the cow, if 
sufficient feed is available to support lacta- 
tion, the milk produced will be high in nutri- 
tive value. The study again emphatically 
points to the value of a fertile soil in in- 
creasing agricultural productivity. 
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VITAMIN D AND PHYTIN UTILIZATION 


Phytic acid is the hexaphosphoric acid 
ester of inositol. The calcium-magnesium 
salt of phytic acid, which is called phytin, 
occurs to an appreciable extent in cereals. 
This compound is of practical interest to 
nutritionists because its phosphorus is not 
readily available to the body, particularly 
when the diet contains high levels of cal- 
cium. The enzyme phytase, which is pres- 
ent in the intestinal mucosa, hydrolyzes 
_phytin to inositol and phosphoric acid 
salts and thus tends to make the phytin 
phosphorus more available. Vitamin D is 
known to improve the utilization of phytin 
phosphorus, and an attractive, but up to the 
present unsubstantiated, theory of vitamin 
D action is that it is concerned with the 
activity of the enzyme phytase (Jbid. 6, 
202 (1948); 9, 111 (1951)). 

In view of the fact that little is known 
of the precise biochemical role of vitamin D, 
and because of the practical significance of 
phytin in nutrition, knowledge of the influ- 
ence of vitamin D on the utilization of 
phytin is important. V. J. Pileggi, H. F. 
De Luca, and H. Steenbock (Arch. Biochem. 
Biophys. 58, 194 (1955)) have reported 
results which are of interest in this connec- 
tion. These workers fed young Sprague- 
Dawley rats two types of basal diet, a 
cereal diet containing corn, wheat gluten 
and sodium chloride, and a semisynthetic 
diet composed of glucose, cooked egg 
white, roughage, cottonseed oil, the usual 
vitamins except vitamin D, and a calcium- 
and phosphorus-free salt mix. These diets 
were fed, usually for twenty-one days, 
with various supplements of 
phosphorus and sodium 


calcium, 
phytate, with 


and without vitamin D. 

In the first experiments it was found 
that rats receiving the basal cereal diet 
hydrolyzed essentially all the phytate as 
measured by fecal phytate excretion. When 


this diet was supplemented with 1 or 3 
per cent calcium carbonate the hydrolysis 
of phytate was considerably reduced. 
Supplementation of these diets with vita- 
min D partially restored the ability of the 
animals to hydrolyze phytate. Supple- 
mentation of the basal diet with either 
vitamin D or calcium markedly improved 
the growth of the rats. Vitamin D im- 
proved bone calcification as measured by 
bone ash and this effect was greatest when 
the basal diet was supplemented with 2 per 
cent calcium carbonate. 

In view of the effect of vitamin D on the 
hydrolysis of phytate, the next experiments 
were designed to determine the influence 
of the vitamin on phytase activity. With 
three types of basal diet—cereal, cereal 
plus calcium carbonate, and a semisyn- 
thetic diet containing sodium phytate— 
vitamin D-treated animals exhibited ele- 
vated intestinal and fecal phytase activities. 
The vitamin D-supplemented animals ex- 
hibited phytase activities two to five times 
those found in unsupplemented animals. 
The percentage of phosphorus absorbed by 
rats receiving the various diets was de- 
termined by measuring phosphorus intake 
and fecal phosphorus. Vitamin D improved 
phosphorus absorption from all diets which 
were supplemented with calcium and con- 
tained phytate. 

The results of the preceding experiments 
indicated that vitamin D improved the 
absorption of phytate phosphorus. The 
contribution of this effect to the antirachit- 
ogenic action of vitamin D was the next 
question to be considered. The amount of 
phosphorus available to the animals from 
the semisynthetic diet containing sodium 
phytate with and without vitamin D was 
calculated from the results of the balance 
studies. Two synthetic diets containing no 
phytate but an amount of inorganic phos- 
phorus equivalent to that available from 
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the phytate diet with and without vitamin 
D were then prepared. The third basal diet 
was the semisynthetic diet containing 
phytate. These three diets were fed with 
and without vitamin D. In the absence of 
vitamin D all three diets were rachitogenic 
and all were rendered nonrachitogenic by 
vitamin D supplementation. These experi- 
ments demonstrate quite clearly that the 
action of vitamin D in improving the avail- 
ability of phytin phosphorus cannot be the 
sole explanation for its antirachitogenic 
action. The diets containing the amount 
of available phosphorus present in the 
vitamin D-supplemented phytate-contain- 
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ing diet were still rachitogenic unless vita- 
min D was added. 

These experiments adequately demon- 
strate that vitamin D improves the utiliza- 
tion of phytin phosphorus in the rat when 
the diet contains relatively high levels of 
calcium. Vitamin D treatment also led to a 
higher titer of the enzyme phytase in the 
animals, and this may in part explain the 
improved utilization of phytate phosphorus. 
The experiments demonstrate equally 
clearly, however, that the antirachitogenic 
effect of vitamin D cannot be explained 
solely on the basis of an increased availabil- 
ity of phytin phosphorus. 


CORTISONE AND FOOD CONSUMPTION 


The effect of cortisone in increasing the 
appetite of human patients is well docu- 
mented. It has been a matter of dispute, 
however, whether this increase in food 
consumption has a metabolic basis or is 
due to the euphoria experienced by success- 
fully treated patients. L. M. van Putten, 
D. W. van Bekkum, and A. Querido (Acta 
endocrinologica 12, 159 (1953)) gave evi- 
dence for the latter interpretation since 
food consumption of their normal rats did 
not increase with cortisone treatment. 
This is in agreement with previous reports 
(A. L. Borden et al., J. Clin. Invest. 31, 
375 (1952)) that cortisone had little effect 
on the appetite of normal human subjects. 
However, van Putten and co-workers ob- 
tained only conflicting evidence that food 
consumption even of burned rats was in- 
creased by cortisone. 

Recently H. Kalter (Canad. J. Biochem. 
Physiol. 33, 767 (1955)) studied the oceur- 
rence of cleft palates in the young of mice 
(F; mothers from reciprocal crosses between 
A/Jax and DBA/1 strains) which had been 
given four daily injections of 2.5 mg. of 
cortisone acetate. It was found that if the 


first injection was given on the eleventh 
day of the gestation period, the incidence 
of cleft palates in the young was 82 per 
cent. Since previous experiments (Kalter, 
Genetics 39, 975 (1954)) had shown a high 
incidence of cleft palates in the young of 
mothers which had been subjected to a 
three-day fast, the author initiated experi- 
ments designed to test the hypothesis that 
a lowered food consumption or utilization 
was responsible for this action of cortisone. 

Control pregnant mice ate an average of 
4.5 to 5 g. of food until the fourth day of 
gestation, when food consumption increased 
somewhat. A further daily increase occurred 
from the eleventh day, reaching a value in 
excess of 6 g. by the sixteenth day, when 
it declined until parturition (nineteenth 
day). Weights of the mothers also increased 
precipitously from the eleventh to the nine- 
teenth day. In the case of the cortisone- 
treated mice, however, daily food consump- 
tion was significantly higher (by about 1 
g.) while maternal weights were consider- 
ably lower. That the differences in maternal 
weights were not due merely to differences 
in litter size was indicated by comparison 
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following parturition (means of 28.20 g. 
for control and 24.82 for cortisone-treated 
animals). Evidently, the cortisone-treated 
mice consumed more food but gained less 
weight, suggesting a decreased efficiency 
of utilization. 

The author proposes that the increased 
food consumption has a real metabolic 
basis, at least in the case studied, and is 
necessary to compensate for a lowered 
efficiency of food utilization during corti- 
sone treatment. This partial explanation 
appears reasonable in the light of previous 


VITAMIN METABOLISM 


There is considerable evidence that the 
intestinal flora may play an important 
role in determining the dietary require- 
ments of various species. However, most 
of this evidence has been obtained by 
indirect means, such as the response when 
sulfa drugs or antibiotics are fed. The 
use of germ-free animals provides a direct 
approach to determine the influence of the 
intestinal flora. Previous reports from the 
Lobund Institute where this technic has 
been extensively developed have been 
reviewed (Nutrition Reviews 9, 245 (1951); 
12, 315 (1954)). In a recent report from 
this group, T. D. Luckey et al. (J. Nutri- 
tion 57, 169 (1955)) point out that there is 
no unequivocal proof that nonruminants 
utilize vitamins synthesized in the intestine. 
Studies are reported on the requirements 
for and the metabolism of certain of the 
vitamins of the B-complex in germ-free 
rats. 

The work included growth experiments 
on germ-free animals fed sterile purified 
diets of the usual composition as well as 
balance studies in which the total vitamin 
intake, the amount excreted and _ the 
amount remaining in the body were meas- 
ured. Balance data are reported upon 


riboflavin, niacin, pantothenic acid, inositol, 


[April 


reports (Nutrition Reviews 11, 184 (1953)) 
that cortisone-treated rats lost weight and 
had lower nitrogen retention than controls 
on the same food intake. It seems probable 
that the basis for all these results may be 
found in a report by 8. Roberts (J. Biol. 
Chem. 200, 77 (1953)), in which evidence 
is presented for the idea that a fundamental! 
effect of cortisone is an increased mobiliza- 
tion of protein from the tissues to the liver, 
where it is made available for other reac- 
tions or degraded and excreted. 


IN GERM-FREE RATS 


biotin, folacin, citrovorum factor and vita- 
min By. 

When diets lacking in biotin and folacin 
were fed to 2 rats, these germ-free animals 
gained weight for approximately four 
months. They then began to lose weight 
and at five months showed symptoms which 
appeared to be due to biotin deficiency. 
These included, in addition to loss of weight, 
alopecia, “‘spectacle eyes,’ and ulcers upon 
the shoulders, head and ears. One animal 
died and the other was injected with 100 
micrograms of biotin intramuscularly. The 
animal showed a marked growth response 
and the growth of new hair began although 
the ulcer persisted. In approximately three 
weeks the animal again began to lose weight 
and biotin was added to the diet. The 
animal then grew continuously for the next 
five months and reached a weight of 404 
g. when 385 days of age. The ulcer healed 
but recurred sporadically. On the same 
biotin- and folacin-free diet conventional 
(nonsterile) animals gained weight con- 
tinuously and showed no symptoms. Thus, 
it appears that the intestinal flora syn- 
thesizes biotin and this is utilizable. 

On the other hand, no evidence of folacin 
deficiency appeared. The excretion of 
folacin by the biotin-deficient animal 
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described above was measured. While the 


animal was losing weight and clearly 
biotin-deficient, very little folacin was 
excreted. However, when the biotin supple- 
mentation was begun, the excretion rose 
to high levels. At the end of the experi- 
ment the animal was excreting about 500 
micrograms of folacin per day. An analysis 
of the diet showed that the animal was 
receiving about 0.7 micrograms per day. 
It appears that this vitamin is synthesized 
by the rat itself and that biotin is required 
for this synthesis. This finding may help 
explain some of the interactions which 
have been observed between these vitamins 
in the sulfa-fed rat. 

When germ-free animals were fed a 
vitamin K-free diet over a period of 400 
days, no evidence of the deficiency was 
seen. The whole-blood clotting time varied 
from one to four minutes during the experi- 
ment. The prothrombin clotting time of 
one animal killed at 400 days was twenty-two 
seconds. Liver, feces, bladder and cecal con- 
tents were assayed for vitamin K using the 
chick assay and none was detected. The 
data thus indicate that vitamin K is not 
required by the rat. 

In the balance studies 2 weanling germ- 
free rats were killed and the carcasses 
analyzed for their various vitamins. This 
provided an estimate of the vitamin in the 
body when the studies were started. Two 
other animals were continued upon the 
balance experiment for 150 days, during 
which time the total intake and excretion 
of the various vitamins were measured. 
These animals were then killed for carcass 
analysis. In this study, as in the previous 
one, the total folacin as well as citrovorum 
factor accounted for was much greater 
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than the total input. Approximately ten 
times the intake was excreted and, with the 
amount in the carcass, approximately 400 
per cent of the total in the diet and begin- 
ning carcass was accounted for. Somewhat 
more inositol, 157 per cent, was found than 
could be accounted for in the diet and 
original carcass, although the authors 
state that “variation in the inositol analyses 
of different lots of diet make it impossible 
to state unequivocally that inositol was 
synthesized.” 

Essentially all of the vitamin By (109 per 
cent) and pantothenic acid (90 per cent) 
fed or originally present was found in the 
excreta or final carcasses. It would appear 
that practically none of these materials is 
metabolized or broken down in the body. 
Some 66 per cent of the riboflavin and biotin 
was found and 30 per cent of the niacin. 
The latter figure is not particularly sig- 
nificant since only niacin was measured by 
the microbiologic technic. It is known that a 
considerable share of the niacin is converted 
to N-methylniacinamide and other metab- 
olites. 

The group at Lobund had previously 
concluded (Nutrition Reviews 9, 245 (1951)) 
that the requirements of the germ-free 
chick were similar to those of the ordinary 
chick and that the intestinal flora was not 
required for the synthesis of unidentified 
growth factors. From the limited studies 
reported upon the rat, the same would 
appear to be true of this species. The evi- 
dence that folacin and the citrovorum factor 
are synthesized in the body of the rat and 
that biotin is required for this synthesis is 
of considerable interest, as are the studies 
upon the disposition of the various B-vita- 
mins under these conditions. 


ADRENAL STEROID OUTPUT BY HYPOTHERMIC DOGS 


The use of hypothermia (abnormally 
lowered body temperature) in the care of 


patients undergoing surgery for various 
disorders, such as certain cardiovascular 
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abnormalities, is rapidly increasing. The 
central thesis underlying this practice is the 
reduction in tissue metabolism which ac- 
companies reduction in temperature. Under 
this circumstance, the tissue metabolic 
requirements are lowered and certain tissues 
can thereby withstand reductions in active 
circulation which would be _ intolerable 
were the tissues at a normal body tempera- 
ture. For this reason, hypothermia has been 
occasionally used as an adjunct in the early 
treatment of individuals with serious injury 
with the aim of preventing or ameliorating 
shock. 

Since an increase in adrenal activity is 
an almost constant accompaniment of 
serious injury, and since many of the 
physiologic and metabolic changes asso- 
ciated with severe injury seem to involve 
adrenal function (Nutrition Reviews 13, 
251 (1955)), W. F. Ganong, W. F. Bernhard, 
and J. D. McMurrey (Surgery 38, 506 
(1955)) measured certain functional re- 
sponses of the adrenal cortex to stress 
before, during, and after hypothermia. 

Adult male dogs were anesthetized and 
a plastic cannula was introduced into the 
right lumboadrenal vein and a _ plastic 
snare placed around this vein between its 
entrance into the inferior vena cava and 
its exit from the adrenal gland, according 
to the method of D. M. Hume and D. H. 
Nelson (Surgical Forum 5, 568 (1954)). 
With this arrangement, it was _ possible 
to have the adrenal blood flow uninter- 
ruptedly into the vena cava, or, by tighten- 
ing the snare and opening the cannula, 
to collect the adrenal vein blood. By this 
means, the concentration and total minute- 
output of 17-hydroxycorticoids by the 
adrenal gland could be measured at various 
times. 

After control measurements were made, 
the response to intravenous ACTH (10 
milliunits usp) was determined. The au- 
thors state that this amount of ACTH 


administered intravenously produces a maxi- 
mal adrenocorticoid output in hypophy- 
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sectomized dogs about three minutes after 
injection and that this effect is gone within 
forty minutes. The dogs were then cooled 
by immersing them in a 3°C. water bath 
until their rectal and esophageal tempera- 
tures reached 27°C., after which they were 
removed from the ice water bath and their 
temperatures allowed to fall gradually to 
24° to 26°C. At this time, the right sciatic 
nerve was exposed; this served as a standard 
operative stress. Later, during hypothermia, 
a second intravenous ACTH test was done. 
The dogs were then rewarmed by putting 
them in a warm water bath of 45°C. 

In 4 of the 8 dogs studied, hemorrhagic 
shock was produced during the initial 
period of normal body temperature by 
allowing free arterial bleeding into a plastic 
bag until the mean systolic blood pressure 
fell to 45 mm. of mercury. After stabiliza- 
tion (the time necessary for this is not 
stated), adrenal venous blood samples 
were taken and retransfusion was carried 
out immediately. In one other dog, a 
similar procedure was carried out during 
the rewarming period. 

During the initial control period, while 
the animals were under the stress of anes- 
thesia and operation necessary for the 
cannulizations, the mean adrenal venous 
blood flow was 5.0 + 04 cc. (standard 
error of the mean) per minute, and the 
corticoid concentration was 3.5 + 0.4 
micrograms per milliliter of plasma. The 
mean corticoid output (assuming a hemato- 
crit of 50 per cent) was 8.6 + 0.7 micrograms 
per minute. This is the maximal output of 
the adrenal of the normal dog under these 
conditions, since there was no further 
increase when ACTH was injected or when 
hemorrhagic shock was produced. In the 
latter situation, a marked reduction in 
adrenal vein blood flow was compensated 
for by a marked increase in corticoid con- 
centration. In contrast, during hypothermia, 
adrenal vein blood flow fell to about the 
same low level (1.2 + 0.3 cc. per minute) 
as in the hypotensive dogs in hemorrhagic 
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shock, but there was no increase in corticoid 
concentration. Accordingly, during hypo- 
thermia, the right adrenal corticoid minute 
output fell strikingly to 2.0 + 0.4 micro- 
grams per minute. This output was not 
changed by the standard operative stress, 
or by ACTH injection during the hypo- 
thermic period. 

Ganong and his co-workers feel that this 
reduction in corticoid output during hypo- 
thermia is not explainable solely on the 
basis of reduced adrenal vein blood flow, 
since the critical level of adrenal blood 
flow below which it appears to be impossible 
for the adrenal to maintain normal corticoid 
output is less (about 10 to 15 per cent of 
normal) than that encountered during 
hypothermia. 

When the dogs were rewarmed, corticoid 
output returned approximately to the pre- 
cooling level. Although adrenal vein flow 
was reduced somewhat at this time, the 
corticoid concentration was increased pro- 
portionately. The one dog given hemor- 
rhagic shock and made hypotensive during 
this recovery period responded, from the 
point of view of corticoid output, like those 
bled during the initial normal temperature 
control period. 

These data indicate a marked reduction 
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in the maximal adrenal corticoid output 
possible in hypothermic dogs as compared 
with those with normal temperatures. 
Similar data have been reported by R. H. 
Egdahl, D. H. Nelson, and D. M. Hume 
(Science 121, 506 (1955)), who further 
noted that neither maintenance of the 
normal systemic blood pressure during 
hypothermia by infusion of norepinephrine 
nor the continuous infusion of ACTH during 
hypothermia changed the decreased adrenal 
corticoid output during the period of reduced 
body temperature. They also observed a 
decreased corticoid output when cold was 
applied locally to the adrenal gland of the 
otherwise normothermic dog. In contrast, 
they found that exposure of intact normo- 
thermic dogs to —10°F. for periods up to 
thirty-four hours did not alter the normal 
adrenal response to ACTH. 

What this apparent depression of adrenal 
function during hypothermia means physio- 
logically cannot be stated at present. Pre- 
sumably, it is part of the general lowering 
of tissue metabolism which accompanies 
hypothermia and may well be adequate. 
With the increasing clinical application of 
hypothermia, there is a need for further 
knowledge of its metabolic and physiologic 
effects. 


INFLUENCE OF THIAMINE AND BIOTIN ON TRYPTOPHAN METABOLISM 


Although a general mechanism of action 
may now be assigned to many of the B-vita- 
mins, considerable difficulty is often ex- 
perienced in ascribing to them specific 
roles in specific reactions. This is especially 
true in the case of the mammalian organism 
in which isolated cell-free systems may not 
reflect adequately the normal reactions of 
the whole organism. The interesting and 
important pathway for the formation of 
niacin from tryptophan has been partially 
elucidated for Neurospora (G. W. Beadle, 
H. K. Mitchell, and J. F. Nyc, Proc. Nat. 
Acad. Sci. 38, 155 (1947); 34, 1 (1948)) 


and for the rat (Nutrition Reviews 8, 85 
(1950); Mitchell, Nyc, and R. D. Owen, 
J. Biol. Chem. 176, 433 (1948)), and has 
been shown in the latter case to be depend- 
ent on adequate intake of thiamine (P. B. 
Junqueira and B. S. Schweigert, /bid. 175, 
585 (1948)). Little information has been 
available, however, to indicate the stage in 
the pathway at which thiamine might 
function. 

A useful method for determining in the 
intact animal the point at which a particular 
vitamin functions as a coenzyme is by 
analysis of the urine of the animal in a 
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vitamin-deficient state. If the vitamin 
deficiency has resulted in inhibition of one 
step in a metabolic chain, it may be ex- 
pected that administration of a substance 
prior to the block will result in excretion of 
the substrate of the inhibited enzyme or 
its simple derivatives. However, the ab- 
sence of such compounds among the ex- 
cretory products does not necessarily 
mean that the deficient vitamin is not 
concerned with the reaction in question, 
since deficiency symptoms may have been 
brought about by inhibition of one of the 
many other reactions with which the 
vitamin may be concerned. An improved 
technic has recently been used by C. E. 
Dalgliesh (Biochem. J. 61, 328 (1955)). 
In this method, a well established block in 
a metabolic chain is used to induce excre- 
tion of a known metabolite. If a vitamin 
under investigation is concerned (as part 
of a coenzyme) with a step prior to the 
established block, a deficiency of this 
vitamin will result in disappearance of the 
known metabolite from the excretory 
products. 

Dalgliesh has used this technic to in- 
vestigate the possible participation of 
thiamine and biotin in the conversion of 
tryptophan to formylkynurenine. It had 
previously been established that pyridoxine 
is concerned with the conversion of kynure- 
nine to anthranilic acid and of hydroxy- 
kynurenine to hydroxyanthranilic acid (Nu- 
trition Reviews 9, 272 (1951); C. E. Dalgliesh, 
Biochem. J. 62, 3 (1952); Nutrition Reviews 
11, 278 (1953)). In the present experiments, 
rats were fed artificial diets and given 
either a complete vitamin supplement 
(in the diet or by stomach tube), or a 
supplement deficient in thiamine, pyri- 
doxine, or both. Also tested was a biotin- 


NUTRITION REVIEWS 


[April 


deficient diet prepared by substituting 
dried egg albumin for the casein of the 
normal diet and including 1 per cent 
succinylsulfathiazole. Biotin or biotin and 
pyridoxine were omitted from this diet. 
When rats on the normal diet were given 
1 mg. per gram of body weight per day of 
DL-tryptophan, small amounts of tryptophan 
metabolites were excreted in the urine. 
Thiamine deficiency resulted in abolition 
of this excretion. Combined thiamine and 
pyridoxine deficiencies likewise resulted in 
diminished excretion of metabolites typical 
of pyridoxine deficiency after tryptophan 
feeding, whereas the feeding of kynurenine 
resulted in a large excretion of these me- 
tabolites. Administration of thiamine to 
the doubly deficient animals resulted in 
resumed growth and excretion of products 
typical of pyridoxine deficiency. It was 
deduced from these results that thiamine 
is concerned, directly or indirectly, with the 
conversion of tryptophan to kynurenine 
or formylkynurenine. Since thiamine de- 
ficiency alone did not result in excretion of 
formylkynurenine, it was assumed that the 
step in question was the formation of this 
product. 

In the case of biotin deficiency, no differ- 
ences were seen in the excretion of trypto- 
phan metabolites of normal and _biotin- 
deficient animals or of pyridoxine-deficient 
and pyridoxine-plus-biotin-deficient animals. 
It thus appears that biotin is not directly 
concerned with the conversion of tryptophan 
to hydroxykynurenine. 

It ig noteworthy that the reaction indi- 
cated by these results is not of the type 
usually attributed to thiamine-containing 
coenzymes. It is possible that thiamine 
participates in a type of reaction with 
which it has not as yet been associated. 


WATER METABOLISM IN NUTRITIONAL DEFICIENCIES 


Numerous studies (Nutrition Reviews 6, 
110 (1948); 8, 51 (1950)) during and after 
the last war have been directed toward 


an explanation of the factors involved 
in the development of hunger edema. It 
became apparent that the presence or 
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absence of edema was not dependent upon 
the level of the plasma protein, although 
it is not denied that if the plasma protein 
falls sufficiently edema will develop. Nu- 
merous other factors have been suggested 
as playing roles in hunger edema, such as 
the salt intake, thiamine intake, heart and 
kidney function, adrenal hormones, tissue 
pressure, etc. H. M. Sinclair (Proc. Roy. 
Soc. Med. 41, 541 (1948)) has stressed the 
adrenal enlargement in protein and thiamine 
deficiency and quotes the statement of 
R. McCarrison (Indian J. Med. Res. 6, 
275 (1919)) that “disorder of the adrenal 
glands and malnutrition of the tissues are 
the main factors in the production of 
edema in both inanition and _beriberi.” 
Sinclair also concludes that in famine 
edema there is an increased reabsorption 
of water in the renal tubules in the passive 
erect posture and that this effect might be 
explained by a greater excretion than normal 
of the antidiuretic hormone of the posterior 
pituitary. 

K. Guggenheim and D. M. Hegsted 
(Am. J. Physiol. 172, 23 (1953)) showed 
that in rats fed a protein-free diet there 
was a delayed diuretic response to a water 
load, and when pitressin was given it had a 
greater and more prolonged effect than in 
normal animals. These studies confirmed 
the conclusions of 8. E. Dicker (Biochem. J. 
43, 453 (1948)), S. H. Leslie and E. P. 
Ralli (Endocrinology 41, 1 (1947)), and 
J. H. Birnie, K. E. Blackmore, and H. 
Heller (Experientia 8, 30 (1952)), who 
have shown an abnormal response to water 
loads, a greater excretion of the antidiuretic 
hormone, and an inability of the liver to 
inactivate this hormone at a normal rate in 
the protein-depleted animal. Guggenheim 
and Hegsted were unable to show an 
abnormal response to desoxycorticosterone 
in the protein-depleted animal, although 
these studies were limited. 

In continuing these studies K. Guggen- 
heim (Metabolism 3, 44 (1954)) studied 
the effects of water loads and the anti- 
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diuretic hormone in thiamine-deficient ani- 
mals. Normal or pair-fed animals excreted 
a larger percentage of the water load in a 
given time than did the deficient animals. 
When pitressin was administered sub- 
cutaneously and the water load was given, 
they showed a prolonged antidiuretic re- 
sponse. When the pitressin was injected 
directly into the livers in an attempt to 
determine whether or not it would be 
inactivated more rapidly, the antidiuretic 
response was less than when it was given 
subcutaneously. This was true, however, 
for the controls as well as the thiamine- 
deficient animals. When pitressin was 
incubated with liver homogenates of the 
animals prior to injection into normal 
animals, the material was inactivated to a 
greater extent by the control liver homo- 
genates than by the homogenates prepared 
from the deficient animals. Thus, in thia- 
mine-deficient animals, as in_ protein- 
deficient animals, there appeared to be an 
impaired ability of the liver to inactivate 
the antidiuretic hormone, and this may 
be a contributing factor in the develop- 
ment of edema in beriberi. Since the thia- 
mine-deficient animals show a _ delayed 
diuresis after a water load, there is pre- 
sumably a greater circulating amount of 
the antidiuretic hormone, although this 
was not shown directly. 

In studies upon pyridoxine and panto- 
thenic acid deficiency (K. Guggenheim, 
Endocrinology 55, 156 (1954)) a delayed 
response to a water load was also demon- 
strated. However, the impairment in ability 
to excrete the load was not so severe as 
in the thiamine-deficient animals, and when 
pitressin was given the response of the 
deficient, pair-fed and control animals was 
essentially the same. Studies on the amount 
of the antidiuretic hormone excreted after 
a dose of pitressin as well as the amount 
inactivated by homogenates prepared from 
the livers of the animals did not show any 
difference. The delayed diuresis in panto- 
thenic acid and pyridoxine deficiency thus 
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did not appear to be due to a derangement 
in the posterior pituitary hormone action. 
Water loads were then given to control 
‘and deficient animals together with des- 
oxycorticosterone acetate (DOCA), corti- 
sone acetate and ACTH. These had no 
effect in normal animals, but the latter 
two increased the urine excretion of the 
deficient animals to normal. DOCA was 
without effect. These studies thus suggest 
that the lesion in these deficiencies, as far 
as water metabolism is concerned, is due 
to inadequate stimulation of the adrenals 
by ACTH. 

In the most recent paper of this series 
(K. Guggenheim and E. J. Diamant, 
J. Nutrition 57, 249 (1955)) the results of 
similar studies upon choline- and riboflavin- 
deficient animals have been reported. A 
delayed diuresis after a water load was 
found as with the other deficiencies. Rep- 
etition of the tests used for the pyridoxine 
and pantothenic acid studies led to the 
conclusion that in riboflavin deficiency as 
well, the lesion did not involve the anti- 
diuretic hormone. Normal diuresis could 
be restored by cortisone or ACTH. In the 
choline-deficient animals, on the other 
hand, there was an impairment in the 
ability of the liver to inactivate the anti- 
diuretic hormone, as had been observed 
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in the thiamine-deficient animals. In some 
of the choline-deficient animals supple- 
ments of aureomycin and vitamin By 
were given. Although these had no effect 
upon the liver fat content, they did increase 
the in vitro inactivation of the antidiuretic 
hormone by homogenates prepared from 
the livers. Partial caloric restriction de- 
creased liver fat and also improved the 
pitressin-inactivating capacity of the liver. 
Various other workers have also demon- 
strated disturbances in water metabolism 
in nutritional deficiencies (R. Gaunt, M. 
Liling, and C. W. Mushett, Endocrinology 
38, 127 (1946); H. Heller and K. E. Black- 
more, Brit. J. Nutrition 7, 349 (1953); 
R. B. Stebbins, Am. J. Physiol. 166, 538 
(1951); C. W. Lloyd, Recent Progress in 
Hormone Research 7, 469 (1951)). It ap- 
pears that there may be two general types 
of defects, one involving inadequate stimu- 
lation of the adrenals and the other in- 
volving a failure to inactivate the anti- 
diuretic hormone. These studies have all 
been done with rather large water loads 
in rats. The possible importance these 
mechanisms may have in “starvation 
edema,” beriberi, and other nutritional 
diseases of practical importance in human 
nutrition remains to be demonstrated. 


TOXICITY OF FATTY PEROXIDES 


Although the toxicity of overheated or 
rancid fat is well documented (e.g., Nutri- 
tion Reviews 2, 18 (1944); G. O. Burr and 
R. H. Barnes, Physiol. Rev. 23, 256 (1943)), 
there has been no unequivocal evidence 
implicating a particular type of compound 
as the principal toxic agent. It has indeed 
been possible to interpret most experiments 
on the basis of peroxide, polymer, or pos- 
sibly some other product being the toxic 
agent (Nutrition Reviews 14, 28 (1956)). 

T. Kaneda, H. Sakai, and S. Ishii (J. 
Biochem. (Japan) 42, 561 (1955)) have 


recently reported the results of experiments 
designed to clarify this problem. An ap- 
propriate fatty acid ester was administered 
to rats on a low fat diet in 0.2- to 0.5-gram 
doses per day for thirty days or until the 
appearance of definite symptoms. The 
esters (from linseed fatty acids or the 
highly unsaturated fatty acids of fish oils) 
were peroxidized by heating in air. Several 
methods were used in an attempt to separate 
the peroxidized esters from other products 
of the aeration. The alumina column, on 
which peroxides are strongly absorbed, 
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served to remove the toxic products from 
the aerated highly unsaturated fatty esters 
from fish oil. The same peroxidized fatty 
esters were also separated by urea fractiona- 
tion. The fraction forming the urea adduct 
(unchanged starting material, aldehydes, 
low polymers, etc.) gave no symptoms of 
toxicity during twenty days of feeding. 
The fraction which did not form a urea 
complex, however, killed the animals to 
which it was fed within two days. This 
material had a peroxide number of 1200 to 
1600, in contrast to a value of 33 for the 
nontoxic fraction. 

This experiment could, however, still be 
interpreted in several ways, since the high- 
peroxide fractions also contained poly- 
merized products and conjugated fatty 
acid derivatives. When polymerized esters 
of highly unsaturated fatty acids (prepared 
by heating at 120°C. in a carbon dioxide 
atmosphere) were fed, the rats suffered 
no ill effects and grew normally. Likewise, 
the conjugated fatty esters prepared from 
tung oil were completely nontoxic. It should 
be mentioned, however, that while con- 
jugated dienoic acids have proven toxic to 
fat-deficient rats (R. T. Holman and §. I. 
Greenberg, Arch. Biochem. Biophys. 49, 
49 (1954)), the esters of eleostearic acid are 
well tolerated (J. F. Mead, D. L. Fillerup, 
A. B. Decker, and L. R. Bennett, J. Nutri- 
tion 46, 499 (1952)). Better evidence for 
ascribing the toxicity solely to the peroxides 
was obtained when highly toxic peroxidized 
fatty esters were reduced with potassium 
iodide. The reduction products were non- 
toxic and indeed supported some growth 
at the level fed. The weight gain, however, 
was not much better than that of the con- 
trols on a fat-deficient diet, and the authors 
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noted that some diarrhea was present. 
Despite these signs of poor nutritional 
quality in the reduced peroxidized esters, 
it is evident that the toxic factor which had 
induced death in two or three days was 
indeed the peroxide. A semiquantitative 
measure of the toxicity of peroxide was 
obtained using mice; the LDs9 (mid-lethal 
dose) was found to be 278 mg. of peroxide 
oxygen per kilogram of body weight. 

Several symptoms of peroxide poisoning 
were noted. In particular, it was found 
that the liver and muscle fat of animals 
receiving high peroxide fats were themselves 
peroxidized. The authors interpreted this 
finding as evidence that peroxide was 
actually absorbed through the intestinal 
wall and deposited in the body. However, 
previous work has shown that vitamins can 
be oxidized in the gut by peroxide (H. 
Granados, E. Aaes-Jgrgensen, and H. Dam, 
Brit. J. Nutrition 3, 320 (1949)). 

The animals of Kaneda ef al. were on a 
diet containing only 3 mg. of tocopherol 
per 100 g. of food. This amount could 
easily have been destroyed and given rise 
to peroxidized body fat and many of the 
other symptoms, such as kidney damage, 
although not to the rapid death observed. 

One significant observation by Kaneda 
et al. concerns a possible mechanism of 
action of peroxides if they could gain 
entrance to the body. It was noted that 
liver mitochondria were destroyed in vitro 
by peroxides. The authors speculate that 
the same reaction in vivo would decrease 
many vital enzyme reactions. However, 
proof is still needed that the peroxides 
themselves can actually be absorbed and 
produce damage directly. 


SALT SELECTION BY ADRENALECTOMIZED RATS 


Extensive studies by C. P. Richter 
(Harvey Lectures 38, 63 (1942/43)) demon- 
strated changes in appetite following a 





variety of nutritional deficiencies. Ad- 
renalectomy, parathyroidectomy and _ thia- 
mine deficiency, for example, resulted in 








prompt increases in the intake of salt, 
calcium and thiamine, respectively. Richter 
(J. Comp. Physiol. Psychol. 40, 129 (1947)) 
thus concluded that need for a_ specific 
material results in the development of a 
specific hunger for the substance. Such a 
hunger would result in a minimum of 
damage to the animal provided it could 
acquire the needed material. On the other 
hand, L. J. Harris, J. Clay, F. J. Hargreaves, 
and A. Ward (Proc. Roy. Soc. (London) 
B 113, 161 (1933)) and E. M. Scott and 
EK. L. Verney (J. Nutrition 34, 471 (1947)) 
concluded that compensatory appetites 
do not necessarily occur immediately fol- 
lowing the development of a nutritional 
need. A recent paper by A. E. Harriman 
(J. Nutrition 57, 271 (1955)) seems to 
demonstrate that if a strong preference for 
sugar over salt is established in normal rats, 
the preference will continue after ad- 
renalectomy and prevent the usual post- 
operative increase in salt intake. 

The experiment was done with four 
groups of young adult rats, 24 animals per 
group. The animals were fed a diet con- 
taining 0.007 per cent sodium and 0.1 per 
cent potassium, which was stated to be 
otherwise nutritionally adequate although 
the composition is not given. The animals 
were housed individually in cages provided 
with two water bottles. The position of the 
water bottles was varied from day to day 
in random fashion. In groups 1 and 2 the 
water bottles contained 8 per cent sugar 
solution and 1.2 per cent salt solution. 
The animals demonstrated a strong pref- 
erence for the sugar solution. During 
the eighteenth to twentieth day the animals 
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in group | were bilaterally adrenalectomized 
and the animals in group 2 were sham 
operated. Fluid intakes and body weights 
were recorded daily for a fifteen-day period 
following the operation. The animals in 
the other two groups were treated similarly 
except that distilled water was offered in 
both water bottles prior to the operation. 
Immediately after operation the sugar 
and salt solutions were presented. Thus, 
the first two groups had an established pre- 
operative preference for the sugar solution 
while the second two groups did not. 

On the first postoperative day the 
adrenalectomized rats without experience 
consumed an average of about 30 ml. of 
salt solution and this intake remained ap- 
proximately constant during the fifteen-day 
period. On the other hand, adrenalectomy 
of the group with the established preference 
for the sugar solution caused no significant 
increase in salt intake. This group as well 
as the two sham-operated groups con- 
sumed approximately 10 ml. of salt solu- 
tion per day. No significant differences 
between the intakes of these latter three 
groups were found. The body weights of 
the two adrenalectomized groups were 
similar during the first three days of the 
study. Those which failed to increase their 
salt intake lost considerable weight and 
4 of the group died. 

The authors conclude that “in contrast 
to Richter’s view, post-operative salt selec- 
tion by bilaterally adrenalectomized labora- 
tory rats may not be necessarily either 
immediately increased or sufficient to 
preserve a condition of minimal tissue 
stress resulting from sodium deficit.”’ 


NATURE OF VITAMIN SPARING BY ANTIBIOTICS 


A number of workers have shown that 
dietary antibiotics, such as terramycin, 
aureomycin and penicillin, stimulate the 
growth of rats when they are fed diets 


suboptimal in certain of the B-vitamins 
(thiamine, riboflavin, pyridoxine and panto- 
thenic acid). On the other hand, these 
antibiotics are not growth-stimulating when 
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rats are fed adequate amounts of all nutri- 
tional factors that are required (Nutrition 
Reviews 10, 107 (1952); 11, 213 (1953)). 

The B-vitamin-sparing action of anti- 


biotics usually has been explained on 
the basis of intestinal microbial changes, 
either as representing an increase in in- 
testinal synthesis of such vitamins or a 
decrease in the amount of vitamin absorbed 
by or destroyed by the intestinal micro- 
organisms. 

A distinction between these two postulated 
mechanisms was sought by J. D. Jones 
and C. A. Baumann (J. Nutrition 57, 61 
(1955)). These workers fed a diet devoid 
of an appropriate B-vitamin (thiamine, 
riboflavin, or calcium pantothenate), added 
an antibiotic to the diet (penicillin, aureo- 
mycin, streptomycin, chloromycetin, or 
penicillamine), and administered limiting 
amounts of the missing vitamin by sub- 
cutaneous injection. It was felt that under 
these conditions a diversion of the limit- 
ing vitamin from the intestinal medium 
to microorganisms would be reduced to a 
minimum. The studies with weanling rats 
were conducted for a five-week period. 
Weight gain response in the presence and 
absence of antibiotic served as a measure 
of the relative effectiveness of the limiting 
vitamin when injected as compared to 
inclusion in the feed. 

When thiamine was limiting, dietary 
penicillin and aureomycin stimulated growth; 
this was true whether the limiting vitamin 
was given in the diet or was injected. 
However, the injected vitamin was con- 
sistently less effective than the same 
limiting vitamin given orally. For example, 
in the absence of penicillin five-week body 
weights averaged 112 and 106 g. for thia- 
mine-fed and _ thiamine-injected animals 
respectively, contrasted with respective 


weights of 196 and 146 g. in the presence 
of the antibiotic. Thus the dietary anti- 
biotic appeared to exert twice as much 
thiamine-sparing action when the vitamin 
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was supplied in the diet as when it was 
injected. 

Animals receiving limiting amounts of 
riboflavin again grew better when the 
diet contained penicillin or aureomycin, 
and again this response was noted with 
either vitamin injection or vitamin feeding. 
In general the stimulation due to aureo- 
mycin was greater when the limiting 
amounts of riboflavin were in the diet 
than when they were injected. Aureomycin, 
for example, was about 55 per cent as 
effective when the riboflavin was injected 
as when it was given orally in the diet. 
With penicillin, however, the mode of ad- 
ministration of the riboflavin appeared 
to be without influence on the effectiveness 
of sparing by this antibiotic. 

When limiting amounts of pantothenic 
acid were injected, penicillin was 70 to 
90 per cent as effective as when the limiting 
vitamin was fed. Aureomycin was only 
37 to 64 per cent as effective for the par- 
enteral as for the oral pantothenate. 

With all three vitamins, limiting amounts 
supplied by injection resulted in sub- 
stantial growth increases from dietary 
streptomycin. This response was generally 
absent when the limiting vitamin was 
supplied in the diet along with the strepto- 
mycin. This antibiotic has generally been 
considered to be less effective than aureo- 
mycin or penicillin in stimulating growth 
of rats receiving limiting B-vitamins in 
the diet, a result that was confirmed in the 
present experiments. 

Since the antibiotic stimulation usually 
was observed to be much less when the 
vitamin was administered parenterally as 
compared to orally, Jones and Baumann 
are of the opinion that this discrepancy 
is probably a measure of the alteration 
in vitamin diversion that normally takes 
place when the antibiotic is added to the 
diet. In other words, both the mechanism 
of vitamin synthesis and diminished di- 
version (absorption by intestinal micro- 
organisms) can be operative when the 
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antibiotic and limiting vitamin are both 
fed, whereas when the vitamin is injected, 
the vitamin synthesis mechanism alone 
would be operative. 

Such an explanation, however, would 
not account for the greater effectiveness 
of streptomycin when the limiting vita- 
min was injected. In this case it was reasoned 
that perhaps a vitamin-limiting intestinal 
medium alters the sensitivity of micro- 
organisms to antibiotic action. 

Whether the explanations offered are 
the correct ones, the varying effectiveness 
of antibiotics as vitamin sparers seems 
to be well documented by the data of 
these workers and is in support of similar 
results observed by H. E. Schendel and 
B. C. Johnson (J. Nutrition 64, 461 (1954)). 
These latter workers noted aureomycin 
to be 68 per cent as effective when a sub- 
optimum amount of pantothenic acid was 
injected as when it was fed to weanling 
rats. Their results with thiamine and 
penicillin were very similar to those re- 
ported by Jones and Baumann. 

As regards mode of action of the anti- 
biotic in sparing B-vitamin, it might 
be mentioned that intramuscularly injected 
aureomycin has been reported to be an 
effective growth stimulant for calves (Nutri- 
tion Reviews 12, 336 (1954)). A direct 
stimulatory action of the antibiotic on the 
body tissue, rather than any action on 
rumen or intestinal microorganisms, was 
considered a reasonable explanation. H. H. 
Hester, F. T. Landagora, and L. L. Rusoff 
(J. Animal Sci. 18, 988 (1954)) supported 
this explanation, rather than an antibiotic 
effect on rumen microorganisms, since 
they were unable to detect aureomycin in 
the rumen following intramuscular injec- 
tion of the antibiotic. On the other hand, 
intramuscularly injected antibiotic can be 
detected in the saliva of the bovine, so 
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presumably effects from parenteral ad- 
ministration do not necessarily require an 
explanation of action in opposition to that 
applicable to oral administration (J. J. 
Radisson, E. E. Bartley, F. C. Fountaine, 
and F. W. Atkeson, Science 122, 514 (1955)). 

Of further interest in regard to anti- 
biotic effects on vitamins are the reports 
of T. K. Murray and J. A. Campbell 
(J. Nutrition 57, 89, 101 (1955)). When 
aureomycin was added to a diet limiting 
in vitamin A, a significantly greater (25 
per cent) bioassay response (vaginal smear 
assay) was observed than that which oc- 
curred in the absence of antibiotic. Experi- 
ments in which the antibiotic supplementa- 
tion was withheld until twenty-four hours 
after the last vitamin A dose suggested that 
the effect was not due to increased absorp- 
tion of the vitamin. Neither vitamin By 
nor tocopherol additions to the diet had 
an influence on the vitamin A bioassay. 
It was further noted that although aureo- 
mycin increased growth rate, extended 
depletion time, and extended survival 
time in rats on vitamin A-deficient diets, 
no significant difference could be detected 
in liver and kidney stores of vitamin A 
during depletion. These results are con- 
tradictory to observations of others who 
have reported no effect of antibiotic on 
growth or survival time in vitamin A 
deficiency (E. W. Hartsook, E. Batchelor, 
and B. C. Johnson, Proc. Soc. Exp. Biol. 
Med. 83, 43 (1958); R. W. Swick, H. Lih, 
and C\ A. Baumann, Fed. Proc. 10, 395 
(1951)). On the other hand, the original 
studies regarding vitamin A and anti- 
biotic indicated an improved liver storage 
of the vitamin from dietary penicillin in 
the chick (R. C. Burgess, M. Gluck, G. 
Brisson, and D. H. Laughland, Arch. 
Biochem. Biophys. 33, 339 (1951)). 
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NOTES 


The Growth Response to Antibiotics 


The growth improvement resulting from 
the addition of antibiotics to the rations of 
various animals has been amply demon- 
strated (see Nutrition Reviews 13, 54 (1955)). 
It is generally believed that this effect is the 
result of alteration in the microbial flora of 
the intestinal tract of the animals and not 
a direct effect of the antibiotic. There have 
been observations to indicate that the 
growth response to antibiotics is conditioned 
by the environment of the animals. Thus 
chickens in new quarters gave no growth 
response to antibiotics whereas chickens 
kept in old quarters gave a clear-cut response 
(Nature 170, 868 (1952)). These results 
suggest that when chickens are kept in the 
same quarters for several years a population 
of harmful microorganisms is established, 
and the antibiotics improve growth by 
eliminating such microorganisms. 

The report of D. A. Libby and P. J. 
Schaible (Science 121, 733 (1955)) is of 
interest in this connection. These workers 
compiled data on the growth response of 
chicks to antibiotics and arsonic acids by 
years over a four-year period. The chicks 
were kept in the same quarters these four 
years. The growth response to the antibiotics 
progressively decreased. In 1950-51 the 
addition of antibiotics to the ration resulted 
in a 19 per cent increase in growth whereas 
in 1953-54 the antibiotic supplementation 
resulted in only a 3.3 per cent increase in 
growth. When the growth of the control 
chicks was studied it was found that their 
growth rate progressively increased over 
the four-year period. There was no decrease 
in the growth rate of antibiotic-fed chicks 
but rather an increase in growth rate of the 
controls (see also Nutrition Reviews 14, 82 
(1956)). 

The authors suggest that the presence of 
the antibiotics in the diet of some of the 
chicks so altered the microbial population 


of the environment that the control chicks 
grew faster. 

These results suggest that under practical 
conditions small amounts of antibiotics 
should be included in chick rations in order 
to maintain optimum environmental condi- 
tions for growth. 


Excretion of Phosphoethanolamine 
in Hypophosphatasia 


In 1948, J. C. Rathbun (Am. J. Dis. 
Child. 76, 822 (1948)) found low concen- 
trations of serum alkaline phosphatase in 
an infant with hypercalcemia (excess blood 
levels of calcium) and defective calcifica- 
tion of bone matrix. He termed this con- 
dition “hypophosphatasia.”. A number of 
similar instances have since been described, 
but the pathogenesis of the syndrome is not 
known. 

D. Fraser, E. R. Yendt, and F. H. E. 
Christie (Lancet I, 286 (1955)) have noted, 
as have others, that serum from an infant 
with hypophosphatasia does not inhibit 
the alkaline phosphatase activity of nor- 
mal serum. They also noted that serum 
from their patient produced in vitro cal- 
cification in the cartilage of rachitic rats. 
This is interpreted as consistent with the 
view that the defective calcification in 
hypophosphatasia results from a primary 
disturbance in the metabolism of bone 
matrix. 

R. A. MeCance, A. B. Morrison, and 
C. E. Dent (Lancet I, 131 (1955)), and 
Fraser and co-workers (loc. cit.) have ob- 
served independently by paper chromatog- 
raphy the urinary excretion of what appears 
to be phosphoethanolamine by infants 
with hypophosphatasia. In addition, Fraser 
et al. have reported finding this compound 
in the serum of their patient, but not in 
the urine or serum of normal subjects. 
Significance is attached to these findings 
in view of the fact that phosphoethanola- 
mine can act as a substrate for the enzyme 
phosphatase. 
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“Tt may be concluded that overweight 
per se is not a cause of coronary artery 
disease although pathologic conditions pre- 
vail in some obese individuals which 
promote atherogenesis. One of these con- 
ditions may be an undue elevation in serum 
lipids and lipoproteins which in turn may 
be influenced by dietary fat intake. This, 
however, does not constitute the entire 
basis of the disease, since other factors 
inherent in the arteries, arterioles and 
circulation generally play roles which 
cannot be overlooked.” (Nutrition Reviews 
14, 3 (1956), Obesity and Coronary Artery 
Disease.) 

“As might be anticipated, the amino 
acid requirements of the growing infant, 
per unit of body weight, are considerably 
above the values obtained by Rose to 
maintain nitrogen balance in adults. Con- 
trasted with the values for infants of 60 
to 90 mg. per kilogram of body weight for 
threonine and phenylalanine respectively, 
Rose’s values for young adults are 7.0 
and 15.5 mg. for threonine and phenyl- 
alanine respectively.” (Nutrition Reviews 
14, 8 (1956), Amino Acid Requirements of 
Infants.) 

“There was no correlation between the 
serum protein level and dietary protein 
intake. Since the hemoglobin levels did 
show a relation to protein intake, these 
authors state that in this group the hemo- 
globin level was a better index of protein 
nutritional status than was the serum 
protein level.” (Nutrition Reviews 14, 10 
(1956), Nutritional Status of an Aged 
Population.) 

“There is no doubt that these volunteers 
became very ill during the study period of 
pantothenate deficiency and antagonist 
administration. It may well be that it 
takes some time to repair this state of 
deficiency, and that it continues in spite 
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of the administration of massive quantities 
of pantothenate.” (Nutrition Reviews 14, 37 
(1956), Human Pantothenic Acid Defi- 
ciency.) 

“The eventual usefulness of beta sitosterol 
in controlling hypercholesterolemia cannot 
be predicted with confidence on the basis 
of the present evidence. It would seem 
that modest reductions in the serum cho- 
lesterol of the order of 5 to 25 per cent 
can be obtained with the administration of 
relatively large amounts of sitosterol before 
each meal.” (Nutrition Reviews 14, 39 
(1956), The Effect of Sitosterols on the 
Serum Cholesterol of Man.) 

“From these studies, it would seem that 
the promotion of a positive caloric and 
nitrogen balance is clinically of benefit 
to the patient with terminal cancer. This 
conclusion, of course, ignores any possible 
detrimental effect from enhancement of 
cancer growth as a result of augmented 
protein intake. Positive caloric balance and 
increase of body protein can be achieved 
in those malnourished patients with exten- 
sive metastatic cancer.” (Nutrition Reviews 
14, 43 (1956), Nitrogen Balance Studies 
After Tube Feeding in Cancer Cachexia.) 


“Estimates of the average per cent of 
fat in the diet of various populations 
show that Japan, India and Turkey are 
among ‘the countries with the lowest pro- 
portion of fat in the diet (8 to 14 per cent) 
and that Australia, Sweden, Canada and 
the United States are the countries with 
the highest percentage of fat in the average 
diet (38 to 41 per cent)... .Generally 
speaking, the average serum cholesterol 
levels of subjects from countries having 
diets characteristically low in fats were 
low (25 to 50 per cent lower than the 
average value in other countries).”’ (Nutri- 
tion Reviews 14, 67 (1956), Diet and Plasma 
Cholesterol.) 
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